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This curriculum project in general mathematics was planned in order to study
syllabuses of the elementary and high school curriculum under the following broad
categories: (1) objectives of education and mathematics, (2) arrangement of the
content, the duration of the course and the achievement expected in each topic, and
(3) objectives of education at the primary and the middle level. One of the reports is
an analysis of 43 books in elementary mathematics that are in use in various states of
the country. The purpose of this study was to obtain an analytical opinion from the
teachers about the textbooks in actual use for teaching elementary mathematics. This
information was classified according to general information, general organization of
the texfbooks, subject matter, siyle of writing, pictorial and graphic illustrations, and
objectives. The second report 1s an analysis of a limited survey of 30 schools selected
from four states of Inda. The purpose of this study was to determine the current
teaching-learning practices followed by teachers and students in the study of
elementary mathematics. A factual account of what was obzerved in classes by the
investigators and reported by teachers and students during interviews is reported for
the following areas: (1) motivation, (2) continuity, (3) teaching new ccncepts, (4) problem
solving, (6) individual and group work, (6) homework, and (7) teaching aids. (RP)




PA- 1

U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE ;
b o OFFICE OF EDUCATION |

s e s

Y

THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION
POSITION OR POLICY.

e g e STt

e s St sy AR <

e b ey ATy
e et o A e P e A 3 e g et e

5 N e e e
R

e p ST

NIE-HEW PROJECT NO.009 |
,. CURRICULUM AND TE/CHING OF MATHEMATICS |
] | __IN THE
? n HIGHER SECOND.'RY SCHOOLS
i

N T

( An Mnalysis of Syllabuses )

i
<
LN }
L N
P o
3 =
| L
||
1
I{% {
R ﬁ
oy
* w0 WN
N \
TN
SR
: SN :
; i
IS
o\
v
‘ﬂ-..,,J‘ ‘
i e gt e o o vt wr e 2B B0 e e, ettt n s




H
T R !
o !

|

SO

CURRICULUM AND TEAC%%NG OF MATHEMATICS
IN THE '
HIGHER SECONDARY SCHOOLS

bt s 3 Y |
r&)—()—(sot

AN ANALYSIS OF SYLIABUSES

MONOGRAM

NIE -~ HEW -~ 009

Department of Curriculum and Evaluation
(Nationfl Council of Bducational Research & Training)
N1E Campus, Mehrauli Road, New Delhi-lé6.

g e s




o

F b A —— 5

Contents

SCHONL STACES ‘ 1l
PART ONW: TH® RWIEMENTARY STAGH
I.0bjectives of Education

IT.0Objectives of Teaching Mathematics 8
ITT. Arrangement of the Content 12
L Arithmetic ' 13
B.Algebra ' 22
C .Geometry 24
PLRT™ TWO; THW SHECONDARY ST AGE
I. Name and Status of the Subject 28
II. Examinations 30
IITI . Components of the Courses 35
IV, Objectives of Teaching the Subject 35
V. Observations 38.
VI. Analysis of the Content 3¢9
A Arithmetic 38 '
B . lgebra 41
C .Geometry - | 43
D Statisties 48
E Trigonometry 40
F Mensuration 50
G.Demonstrations ,Experiments
and Practical fctivities 51
H.Sugpestions to Teachers 54
and Mathors
I Equipment 59
J .Books 61

Appendix




SCHOOL STAGES

- T e ———



.

e

E

i
r

Full Tt Provided by ERIC.

Q
1C

- o

A general description of the patterns as found in the
mathewztics is given below. It will also explain why
1t was thought necessary. ta undertaké the analysis in two
parts. |

Two chief. patterns are prevalent in the country with
regard to the'stages of edueation in the years at school.
. ‘.(i)TThreg}ﬁtages:

. P
] B . et et e
.

(a) Primary: 5 years from class I to class V

(b) Middle/Junior High: 3 years from class VI to
class VIII,

‘:(&) SecondaTy: 2 or 3 years frbm class IX to
- +. class X/XI., oy
This pattern obtains in Assam, Bihar (for
basic schools only), Delhl, Madhya Pradesh, Orissa,
Punjab; Uttér Pradesh(which does not have higher
secondary schools, but only high schnols ending in
class X and intermediate colleges ending in class XII)
and West Bengal.
(11) Two Stages:

(2)Elementary: 7 or 8 years from class T %o
class VII/VIII.

(b) Secondary: 3 or 4 years from class VIIT/IX
to class XI,

The seven~-year elementary school pattern, followed
by four years of seccondary school, is followed in
Andhra Pradesh, Bilhar(for non-basic scheols), Gujarat,
Kerala(with a further sub-division of elementary
into four-year lower and three-year upper), Maharashtra
and Madras, Jamma and Khsh@ir has elght <year sccondary

s chools .,

(111) Besldes these two, there is a mixed pattern

Ccon'bd .o )
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in three States, presumably, for the period of transition

from the high school ta.the higher secondary pattern.

. These States are:

Madras: Secondary course (classes VIII to X), and
Higher Secondary course (class VIII to XI).

Punjab: Matriculation. course- (classes- IX and X), and

Higher Secondary course(classes IX to XI).

L

West Bengals School Final course (classes.IX and X), and

Higher Secondary course(classes IX to XI).

;;;;;

t-.

re v -




EER
m4-
[ f
{
PART ONE
THE ELEMENTARY STAGE
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There is 1ack of uniformitv also in the classification
of the school stages. For example, in Asswm, classes A vB,I,
IT and III constitute the primarv stage’ and IV, V and VI,

the- middle. For purpose of comparison, therefore, the

term’ Elementary'Stage as used here will mean tthe first

REN: elght vears of svstematic study in school'
ot '

A The svllabuses have been studies under the following
broad categories'

= AT

1. Objectives of education as fbund in.them.
II, Objectives of msthematics as found in themJ

T III, Arrangement of the coutent, the duration of the
g course and the achievement eXpected in each tovnic.

I, OBJFCTIVES OF EDUCATION AT THE PRIMARY AND THR
MIDDLE LF’VEL AS FOUND IN SYILAB'SES

A study of the general objectives of" education'Whidhii:
syllabuses. consider wmrth mentioning should indicate “the

D o T i o i P s ol i 3

directions in which .they -expect the child to grow. Theése

objectives as found in six syllabuses are given below: -
()+.(1) To emable one to 'lead a_healthy 13Fe;

acquisition of minimum knowledge in health and
hygience. .

Cii)Ability to use the mother tongue and an -
'understanding of the national language.-

(iii)Understanding and anpreciation of music,
- 1iterature and art,

- (1v) Development of tolerance, Judgement and

.. capacity to work as 4 successful member of .
' the soclety,

(v) Respect for different reiigions and traditions
of the worid,

(b)

(i) To develop love for truth and moral values.

(11)To help the .child to develon into a physically
healthy and mentally alert individual .

(111)To provide opportunities for the chtid %0 .

develop his whole personality'and b6 enable
him to understand and anpreciate ' his

environment in relation to his bgsic
L needs, like food,shelter and clothing.
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(1v) To help the child to use in his daily life
the skill and the knowledge thet he acquires
1n the school and to express himself
creatively and artistically.

(v) TO develop in the child qualities ~F good
citizenship to enable him to play his role
effectively as a citizen of a democratic
socislistic welfare state, to imbibe in him
a patrivtic fervour and’ to make him realize
the basic unity of the country in its
apparcht divorsitv, and the oneness of the
world.

(vi)To train the chlld to take an intelligent
~ share in the life of the home, the
commnilty and the country.

(vii)To promote in the child the spirit of
"~ soclal service so that he imbibes 1in
his 1%fe the princinle of'service above
© self-, ‘

(viil)To vrovide facilities to the child to enable
him to make his full contiibution to the
wealth of the nation by learning through
purposeful, creative and productive
activities,

(1xY To develop in the child a lovefor the cultural
heritage of his pradesh and the country .

(¢) ~ (1) To »rovide rich and varied learning experiences

_5fqr‘the‘pupils.

(11) To enable children to make full use of every
"kind of printed matter,

o _:‘(iiij,Tb.bfing about the harmonious development of

)

(e)

' all the powers of the children.

(1v) To make the subject-matter relevant to the
present and futwre .nceds of children rather

than to satisfy merely academic and logical
requiremen*.,. . . . L

(v) To bring about an inter-relation of subjects.

(1) To provide for the full.development of
versonality.,

(11), To prepare students for democratic
citizenship,

(111)To develop ﬁroblemwsolving skills,

(1v) To develop appreciation of, natural
phenomeénon. . ‘ el
(v) To modify the behaviour patterns of the
pupils- g0 as to make the solution of
- day-to-day problems more effeetive and
ey e SHtiS‘t‘y‘ing.

(1) - To make.full use of the inltlative of the
chlldren so that they do not remain passive,
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Wteaching methods and activi.iesa
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. 1) To seek correlation of the subaects with the
environment, social and phvsical. S :

(iii)To build:’ up~the health and chiracter Of the
- children.ﬁgagr“ | o _

(iv)To make ‘childven take nart in recreafional
: act1V1t1es' folk songs music, etc. '

»

(f) (i) To. prepare, train and equip the child to play
hlsepart successfullv as a citizen.

1,,

ObserVations_;;§;¥”°fﬂ31¥?3“”“

l.gfmf" Mosn svllabuse rdo not menfion obgectiVes at ‘. .

ali Those in Assam; Himachal Pradesh, Madras, Punaab

(.i'.'. '.

Kerala and Madhva Pradesh have mentioned a few.' In SOme,:

cases, the obgectives have not been giVeh clearly and

ot

' prominently' they only occuriin'the introduction as» f g

I

~princip1es which.have been kept in view while sngges&ing,

Q lz.s.l
’ . . . P ‘ ‘
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‘.., .:‘. r ‘.‘" .."_( .o‘_\:. ‘o . .-. ._{'. » .». . .)

o1 A

2, o Statements of objectives as. given in. the few

.{ [ rl‘

syllabuses when taken together'show'that the following |

~ LR
e

’.

(i) Imparting fundamentai khowledge, skills ;and..
abili ies e

aspects have been recognized‘ ~7vf' A‘_,-'»raaafa,&;&}p

This includes reading, Writing and arithmetic.ﬂ'$

(ii) Maklng a good citizen.

This ineludes cooneration in the home and the "

communiﬁyg'récogniéing hé oneness of the

‘world and sharing in the give and take with
. others.;u - e
(iii) Selecﬁing a wav of iife. :d‘j‘

W s ah
‘vfs‘,

This includes loWe for'norai values and truth

faith in demscracy. and ‘the socialistic pattern

of socie‘ty é

‘ ‘.

'l/.

(1v) Developing charactera ﬁ°?ﬁ"ﬁf5f 2§i;ft;:?””f}

(v) Fostering right attitudes‘

This includes tolerance, couftesy, h nesty
patience and respect for other relig ons .,

(Vi) Use Qf leisure . { “5

.l

'”jf?his includes worthdwhile activities which lead
. better understanding and appreciation of music,

literature and art,

i
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(viil) Value of manual work.

This includes the importance of eraft work,
- farm activities and w1llingness to work
R with one's own hands. -

(viii)Care of health.

This inecludes knowledge of health and .
‘hygliene, and a prograrme of physical
&ducation. R

. ; ..\\.

(1x3“}Knowledge of our cultural herltage._

nm.i“ﬁfh 'religious festivals.q

e
A7

.'§;Ji . Thevobaect1Vé a’s: they-havembeen detailed

-sometimes overlap._ Major or ultimaté“db ectives have not
been clearly distlnsuished. They have been mlxed up with
Obaectives related to the development of character, e

- - pwes Y
._,»-3- A

attitudes, care of health, etc Wthh only help in the
141)

attainment of the ma;or obaectives.

4 [ ] .
laid emphasis on the utilization of experience of tha

- ae
or
‘» 3

The obJectives, where mentioned; have

F

‘l..‘ frad
Sl
Far

v
g F

o

dayts-aay actiV1ties of ‘the children,,and on:fguiding "'_‘,

their interests and efforts for the:; ultimate achievement v

lﬂr"x

of the objectives.,,

L

o

5. R No set ‘of obaectives found in the syllabuses

-

is comprehensive enough to include'all the important

A

¥ .» L »ﬂ < ef

aspects. mentioned above. The variety- ranges from a _

r o7

| rpﬂ *

single statement oF obJectives (as 1listed under f above)

to a ‘set. of nine(as listed under'b).

. .or".\'»" F‘ ‘
PO

1T OBJECTIVES OF'PEACHING MNTHEMATICS

SYLLABUSES e

"_m_:g... Lagd

‘
.«4 Tt e

The obgectives of teaching mathema
?,‘f1,5.1° &

six syallabuses are. .r7m~: .;Jf"4

@) (1) To develop “the ability to solv
arithmetic and geometry relate
- social 1ife.,n

(Rl 2' '.'v—': .'

A R
H

.{'I". .
AS FOUND IN f;‘h‘ 1\'\

tics as'feund in
o TR ‘
WLM,:EHYW“‘.““,KMA
“ i ' (]- " o ._"1

n\,

e ‘common . pr?blems ihz

d with home and
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i - (31)-To: develep: interest: for some veeation and to

(b)

@
L wedd L 7,.te.rms,;procedyres-,.-symbol&an:d principles.

PR ey v, 0

-+ . train In keeping correct account od different
;fsindividualgandbgrpup~activities,

’ L mere g
(111)To train in clear,logiecal and critical thinking.
-‘Zi;536:a;vélbb4probiém-éoiving-skflié}

- (v) To:develop an attitude to:work-correctly.

(1) TO inculCéte ha‘b;i.ts Of an: Objective Search for
- truth. e e e e i n .

(ii)T04devél@p_éc&uréc&,lbgicalsthinking/and
~-reasoning., , .. - .. 4

(111)To inculeate the hablt of working systematically .
(1v) Tb!promqfé‘the;power of concentration in the
students . ]
'(65"§o ﬁeiﬁvfhe éfudénté'td ﬁhdéféténd the practical
utility .of the subjeet .and ‘enzble them to apply
the power of same in everyday life.

/fQi)‘Td Efééﬁela ééhée qffneatness and to promote
the abstract thinking.

BRI Y :

¢S] Skillin the: four fundsmental operations with
numbers and litral numbers.{

';f{ii}khoWledgelof'thgqpnimér§~conceﬁﬁé, faéts,'
;- relations, -operatlions,- symbols etec., of
" mathematies., .. rw oo,

. (111)Ability to make:use: of mathematical knowledge
- rignif,the solution,of the;problems in the classroon

“'and outside. . ~; . -.m

.o . &1v).Ab1lity. for:.estimation,of measuprements and

yrore

W we i te p-2pProximation of answers' te-problems.
(v)?,Abiligyfto check_answersu S e )

(vi) Ability to'féprésent verbal statements by
... . dlagrams and symbols. :.: - = .-1

| (éifsﬁﬁiliEY'té_iﬁténb;étfdiagréms and symbols.

.. (viil)Ability for.logical thinking '1ig. to

‘ e analyse a problem, to select relevant
fa-cks .and reject. others and to solve
" probler by using prineiples learnt .

(1x) Ability to find out the princinles involved
in a procedure. e B e EF

- ]
P T T o e N

(%) To.develop habits of aceuracy, precision,
'~ Speed and neatness. '

" (1) Knowledge df'ﬁéﬁhemﬁtiéailébnéépfs,'facts,
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ﬁ&-._a,(fij Abiliﬁy'igfappi§;mathematical knowledge

‘to problems in the classroom, in the
world outside, and in.the- stiidy  of the

‘" seiehees

£y

'(1ii5ﬁbiii£jpt8.fébgééent Qé;bél sfatéments by
.graphs, symbols and -diagrams? . .:

(1v) Ability, to.interpret.graphical, symbolic:
o and dlagrammatic representations.

(v) . Ability to analyse a -problem{ select the

- relevant facts, reject the irrelevant ones,
solve it by the application of prineiples

..-2lready. learnty: and.give a cs¥rithetic

“Proof wheréver nedessary.,

¢ UL EBTIILY to £ind out the prineiples involved in
the steps of given pro&edures,

R P R T R LI o
L ¢mi+(vi}jﬁbiihpy;§o;verify-results;wherever possible,

I
:

“ ;.- .

‘{viii)éégééigi'fbr estimation and approximition.

tit o (1%)" HAbitS Of precisien,accuracy; speed and
. neatness i ,

R &) Abiiififﬁé‘appfeeiaﬁe'the beaﬁt&;rhythm and
‘ symmetry of mathematics.

4

(e): ¢ ¢ (¥ To giys the nupil the ability: to understand,

grasp and ‘tackle problems of arithmetic
connected with everyday lfe with accuracy
. and  eonfidence. REA

-

e b

SR EED) ”'Téﬁdgﬁelbﬁ %he"inteiiigénce of the pupll and

€£)

.o .
L e
R I

providing training in abstraction, judgement
\ i o o304 Teasoning., . - - :
141)7 16 iﬁbéﬁf'khdwledge and ability to continue the
study of the subjeet in higher cldsses.

) uTgﬁuti;ize mathematical processes’in solving
7+ "everyday problems ., S

ot (11),  Ability to solve.everyday problems involving

accounts and measurement occurring in everyday
‘ aetivities or.voations 7 IiSvE

*ﬁ?i@j'%Qf;;fy:to_think:ciearly and logically,

- (1) Abi11ty to cheek the reaults . "
) . p “p v . -‘:":‘1 : ..: e ,“"_“. !’.'..,‘ : o . .... . ' ‘ o LR

.
Observations e e e e e
T e L RGO L S B A -

1. Most sy;%ﬁbﬁEeé do not specifically mention,
iy g A e ’ - r“n' “ i : ' ‘:.‘ !
ANy objéectiyes” for/teaching. of-mathematids. Those in
A PN SRR ;

Punjab, Himachal Pradesh, Bihar, Kerala, Madhya Pradesh

»
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and Assam have only mentioned the objectives reenrded

above.,

2...  The objsetives recorded above show that

;consideration has been glven to the following aspccts.

(1) Computational skills and abilities .

. This includes knowledge of mathematical
" concepts, facts ard principles

(11) Utility of riatheratics

This inc¢ludés ability to- apply mathematieal
" knowleﬂge to solve everyday problnms.m‘

(iii)Work habits e.¢g., neatness; accuracv,
: checking results g ‘ 1%

¢iv) Problem-s61¥ing sKills © - un:fi

This Includes the abilitv to.analyse a
problem, select the relevant faets and
Teject the irrelevant oriesy - ete, -

3. This ‘Shows that the syllabuses no longer -stress

i e . g L, of
‘that view which limits the objectives[méthematiéss'“-

teaching to'the léarning of basio@omputationalﬁskﬁlls.
The "importineé of ‘making ¢hildren uhderstand How
mathematical skills function in daily’ life'hﬂS"been
cleariy emphasized. = F . B .
4.""ﬂ " The objectives indicdted in the syllabuses
cenfbe-gronped under two categories: (1) thosé relateﬁ
to the mathematical aspect and (ii) those related "£6 the

soclal aspect S

- (1) Mathematleal Aspéct -

B g s

(a) Abilityi%o'perférm necessary computations .
"(b) Accuracy, Prdeision, speéd; neatness,etc.,

~i(e) 'Abllity to Fevresent verbal stacements by
dlagrams and symbols.

. (4) Ability for logical thinking, 1., to

T analyse' a problem.

" .(e) Ability to estimate measuremérits and to
,conceive approximation of answers.

(ii) Social Aspect

(a) Ability to solve common probleme related
with the home and social life,

(b) To develop interest in some voecation
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 ‘T11.ARRANGEMENT ‘OF THR CONTAN? B
1.  Ia listing the content all syllabuses have :
followed the logieal’ sequence of different mathematical
processes., | L :.;;.g;f; |

2. Baeh proeess has been Spread:-over more than

one year, oceurring in successive years with higher

and highe? levels of diffiouity . ”

3. ' The content has been arrenéedunnderhﬁopics,
further divided inte sub-toples. Basic concepts
underlying the topics or, sub-topics “ave nowhere been
indicated. A

4. _ Most syilernees do not clearly-define ‘the

LY

seope of a topic. The sequential listing of desirable
understandings to be included under each topie is 1&6fE:
to textbook writers and teachers ., Neither has.the ™’
conneetion end continuiiyqof the various viocesies’
been brought out, . R [
5. The material in the, syllabuses has been
arranged classwise, .and . the level.of achievemént hdve
been assuned_po pe nnifprmifor all.pupils in the sarie
class. -

6. All.syllabuses lay emphasis. on'revision', but
in most of! them it is indicated by way of a statement,

"Revision nf work done in nrevious class! wwithout .

suggeqting any epocif‘ic revision of. each-tdpic or any
re-teaching of old concepts necessary for learnigg

new ones. . S A . A

7. In most syllabuses the, suggestions for teaching
and learning activities are given in general Por each

stage, and the syllabus. for each claqs gives onlv an

1 N S T
LS " : .o . ' v oo
]

. L
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outline of topies to bataught. In‘a few, howevey,

€ gey, in Madras and Kerala, oractical activities
andigeééﬁiné suggestiSnS"haéeboéﬁ éiven side b¥ side
witﬁ ;acﬂ ﬁoﬁic,fof'gagh class.

An attempt is méde 5eloﬁ té'ascertain the most
oufs%ghiﬁglgrends and”ppact;ces with regard to the
teaching of the important toples common to all

rethematices syllabuses.

A -ARTTHMST IC N
'Numbér'and'Notation'v | "1_,' : (et

(i),Aii'syllafuégs'introdube number and notaticn
In the first year and .spread them over four -

. years .
 swy (11)In so far as the maximim achievement 'is
LTt wine coneerned.all except Madhya Pradesh, have

ot i Aneluded. 'numeration and notation up

+ - to crore! and exptet ‘puplls to be able
to perform. basic onerations with these
©onumbers. T .o, C
w - o ,-:’ . ’:' "”;'...,';,' " K
(111)The achievement
cmpe ., dGAr is:

s
sep o,
o %

P . ) 1

expected at the end of each

\

' ﬁ‘ ?ilst Yeérgf :U'Numbers up tn 100 s

J.2nd year - :Numbers up to 1,000(Exceptions
3 oo are Delhi and Uttar Pradssh,

y . Where 1t is upto 9,900),

oy ods
¥

3rd year " "' In!Agsam, Andhra Pradesh,
- Gujarat, Maharashtra,Madras,
Mysore and Kerala: numbers
fup.bo ten-thousands,, .

ih'Bihar,West Bengal and
Orissa: numbers up to one
lakh .

In Delhi, Punjab and Himachal
Pradesh: numbers up to
ten lakhs,

In Rajasthan and Uttar Pradesh:
numbers up to one crore,

¢




4th year

5th year
(iv)

(v)

(x)

" mention anything.

~14-

In Andhra Pradesh, Madhya Pradesh,Mysore
and Mddras: numbers up-to ten lakhs,

In A§sam, Bihdr, Delhi,-Gujarat, Maha-
rashtra and Kerala: numbers up to one
crore “ . ’v‘ LN ¢ . " K e

" In'West Bengal, Bihar and Rajasthan:
‘reading and'writing of all nurbers.,

Orissa, Punjab and Rajasthan do not

"

Only Andhra Pradesh, and Madids include
'relation of a' crore to a lakh.'

«
R A T . -

All syllabuses emphasize Egunting in
the Indian systemn, 1.e.,crore,lakh, etfc.

A11 lay emphasis wpot“ths" remding jwriting

. 8nd under-standing of mumbers .

“oo (ﬁi) Cow

Most ‘svllatises do not elearly indicste

the scope of the content. Nor are the
concepts underlying the understanding
of the numbers clearly indicated or

- gradLe. As for.e,xa.mpleé matching
e

or one-~to-one correspondence and

= -+ grouping which is basic to the
- +understanding .of the concept of

counting, is not. indicated in any
syllabus . ' -

References” 6. underlying toncepts are .
found only in the Xerala and Delhi
syllabuses . The Kerala syllabus
emphasizes grouping, arraning in
patterns and number rhymes. It also
lritroduces the idea of 'even' and 'odd!®

“mumbers ‘in the first year. The

Delhl syllabus mentions the concept of
'Orqer.t'. "oy * s
AZerp! 1s an imoortant number and a
difficult concept to visualize, Only
%adras and ¥erala have mentioned
his .

The counting, reading and writing of
numbers more than 10 pre-~supposes a
knowledg~s of units, tens and, hundreds,
ete., but, most syllabuses do not lay
any£émyhasis upon the place-value con-
cept .-

Cointing in larger groups is a pre-
requkite to the addition and
mltiplication of numbers. All
syllabuses introduce in the first
year counting by 2's, 3's,4's,5's and
10's up to 100.
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Addition and Subtraction

(1) Addition and subtraction concevnts are
.introduced everywhere in the .first year
‘Land are spread over three years, during
which different skill& ‘and abilities
. ‘connécted -with addition and subtraction
. are taught.::In “the. ‘Pourth and fifth years
“‘the skills learnt earlier are used. with
bigger numbers:and these processes are
applied to neasumes also.

(1) The. achievement level expected is s
. 1st year’lr Sum not’ exceeding 100
2nd year.; Sum nét” exggeding 1000

ard year: Sur not exceeding 4 or 5
digit numbers

Terms 1like'oral additicnt-tsimple- addition’,
'easy addition comibations' 'difficult addition', have
* been frequentlv used to indicate the achlevement level

ol
in different years, but the -exact écope of these terms

is not indicated.

(iii) On the whole very few stages are
.+ Visuallzed if1-the gradation of addition
" or subtraction from year to vear.
.. The stages for addition mentioned in the
- ., syllabuses are:

(a) Oral addition: Sum not, exceeding 10 or 20.
L (b) Addition: Sum not exceeding 100
~(e) Addition of 3 and 4 digit numbers
- This classification does not take into
consideration all the skills and abilities a child needs
in order to mister the process of addition. Classification
of addition sums as those invelving carrying over and
those not'lng?lmincharrying'eyer has ‘Been’indicated
only. in Madras, Kerala LMVsore and Punjab,..
B (iv) The 'language of mathematies!
does: not find mention in
every syallabus. Only a few States,
West Bengal,Delhi,Kerala .and

Ra jasthan, have included the
symbols +,_, end -

.

¢ tept ot
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(v) 'Honizontal addition‘ ‘or 'adding in rows!'

Pinvolves a skill different from that
f. e hnecessary'for Taddition 'inicolumns ' .

L e . .
T P O S

- L -1 g ., N
,"‘ " Jaf Tl va d

lggfgffﬁu . Only'West ‘Bengal has’ suggested: addition in

-Hg']ﬂg.ﬂhoriZQntal columns in ‘tHe second year,

(vi) 'Subtraction is usually’ méntidned concurrently
with addition, e.g. 'simple addition and
subtraetion up to 99 without carrying over;
taifficult ‘addition and" subtraction', 'addltlon
.:and_gsubtraction of numbers up to three

digits" It 1s not elearly indicated what

.o . ,.8kllls are necessary for subtraction or what

" " "bype of sums are to be included. The
.- gongept of 'borrowing' or ' no borrowing' is
har4¢y mentioned .

; Muléi i’éét’ n

(i) Most syllabuses spread multiplication over
three years, though Andhra Pradesh,: .
West Bengal Bihar, Xerala, Madras and
?unjab do not start it in the first year.,

(11) The achievement expected each vear dsv

. e ?1- ;f. 1st Year: Preparation and memorization of ‘
’ ) CL multip]ication.tables up to 10«10, »
Qﬁd'year-’Prepafation and memorizatlon of
o ‘multiplication tables up to
‘16x10 or 20x10

- 3rd year: In some states multiplicatica
o tables" continie, while in others
- . . there 1s no clear indication about
‘ ' achievement expected,

Rajasthéﬁ' ‘Maltiplication by a number up to
) three digits. ‘ .

ey » Uttar DradeSh-Harder multinlication.

Poon s .t MySores | Muliniication of a two~d1git
fo VRS number by'a tirotdigit' nnmber.

Toat™ Bihar:s C Léng multiplication the
ro , result not exceeding six digits.

C o g WJ¢“4Mh Year : Two or three syllabuses nclude
T SR multiplication tables of
°”;{ . Practions sete ., along with
L Ln:“b'+ﬁ _compund multfpiication.

(111) Lot ﬂdIlows i‘that emphasis is laid on the i

T © préparativh and memorization of tables . |
The skills and abilities, a child is
expected to master in a particular year,
are not indlcated anywhere.
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Lot
any details of the content are provided
- - anywhgte. :

(v) A few_syllabuses inelude counting by 2's,3's,
oai v 4'giBts’and 10's up to 100, which brings out
. the relationship between the process of
addition and multiplication. Only the

. . = -+ Kerdala syllagbus specifically mentions that
. oweadfeomaltiplication should be introduced as

:T_drﬁieatgd adgition'.

(vi) Some syllabuses prescribe multiplication tables
up to 16x10, whereas others up to 20x10-=

-~

F
fe

T

Division '
Y st e ———

(1) Divisibn is introduced in the seccond year in

inen ‘most ‘syllabuses and is continied during the

next two years. In all, the duration allowed
for the mastery of the éivision process is
three years. :

(11) The achievement expected is:

L 2nd year: The divisor not exceedlng two
ot digits is,the,qax%mum expected .

© +3rd year: The emphasis 1s on long division.
© 0., Most syllabuses limit divisors to
R 2 or 3 diglt numbers.

4th year: At the end of this vear puplls are
expected’to know all skills
) 1 involved in division.Phrases
. like 'ldrg 'division', 'commund .
. divdsion‘have been used to
e indicate the achievement .
(111) The gradation-of content is not clear in
S any ‘syllabuss noir is there any mention
07 the' necessity of teaching the
basic facts . in'division.

Egagtions and Dggiﬁaié‘,

(1) All syllabuses, excepting those in
. Andhra Pradesh, #ssam, Madras and Uttar
Pradesh,‘introéuce fractions in the
third year, the others starting some
preliminary notions in the second.
' The duration is four years, l.e. till the
end of the sixth year, in most syllabuses.
.. In a few states, like #ndhra Pradesh
. . .Assam, West Bengal and Madras, fractions
* and deeimals contimie 111 theo elght year.

St s v e

= e
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(11) The achievement expected &uring each year is:

| . 3rd year. Idea of fractions and their use
e (frac?%ons Spe”ificaILY given are

. ".,l‘ ;
- E

LI
:

. i LTI ,
L .
] ‘-._... “I" \"rv- ’,

. :v'fﬁm‘MhltiplicatLon tables e %'% 3 y1%,2%
p / o .w'etc up to 20¢ .

4th year: Simple fraCuions - addition and

, .., ., Subtraction,’ Andhra. Pradesh yDelhi,

L .e.s “‘Himachal Pradesh and Madras: Idea and
Tt ude of déciwelsm3¢-nh.

B Assam and Uttar Prédesh L.C.M H.C.F.

o ' Andhra Pradesh, *‘est Bengal, Mgdras and
L Mvsorengltiplication of fractlons by
.:' PEAN " whole numbers. fa»

! ' *r “" . o

Sth year5;,Addition subtraction multiplication
w72 8nd- division of fract ons.-

Punjab, Mysore, Maharashtr Gujarat,
, .Elgaghal Pradesh and Delni: i c.M.,

'f?sth~yea§§;‘00mpound fractions., combinod overations
e . with fPdctions; reduction,
Va L simplification.

(111) The breakuup of. the content 1s riot very

explieit, for in ‘most ~cases the w
rachievement expected 1s not defined. For |
ff'example thé’ Rajasthaﬁ syllabus gives the ”
. felldwing stage ;Q},fv-

(a) Notion of fréctions %,%-%- ‘
fe (b) Simplification by using brackets,
S, exchzdingmmpound and mixed fractions. |
 Four- operations 'with. fraqtions. | i

(c) Multiplication tables of“%,%,% l& 1%
L.(‘.Mq’ oGg - .

‘.
APy - ,'-.~

ey w.
A X

(d) Converting tWOﬂplace decimals into 3 ﬁ
fra Ctions . L ey R VY A '[

-.-n.e.v"h:. oeae ., ..4:‘ ')u ,\',

*e tm‘;"

The Delhi syllabus gives ‘the follo wing stages:

(a) Idea of fracfinns&,%,% and thelr
practical value.r'

!

3 ]
(b) G.C M. and oM .and easy problems

. e c : relating ‘to these. "~
! ) - x . :
Qc) Vulgar fractions ireduction ,comparison, 5
ggd%t}on subtraction,multiplication and $,§
vision,. ) "!7

(d) Conversion into decimals ,
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.Except in one.oér.two caSes;‘no.syllapus attempts
. to split yp the content: for fundamental operations
with fraction.. . |

1v) Fractions have been associated with the
learaing of money, weights and the ..
preparation and memorization of’’ " "
multiplication tables of %,%,%,11,1% have
been emphasized., L -

~(v) Only Madras and Andhra Pradesh indicate
that fractions with umisually large
“denominators should be avoided. ’

- (v1) There is tio uniformity in the year of o
introdweing ‘decimal fractions, ... .

b - ——e

3rd yéar: West Bengal

4th year: Ahdhra Pradesh,.Delni, Himachal
. Pradosh and Kepala: . Jo. oo

 5th year: Assam, Mysore,.Punjab.afd ~+o
S Ra jasthan ‘

- 6th year :Cujarat Makiarashtra and
. Ut_,t,_a_x_'i, Pra desh o e iy e “ £

4 Coen I

N RE R
ey PR | LA I
N ‘S‘f..- '

on

=]

Percentage and its Applieaki |
:--(i)'Pércentééé‘iéwfntréduéég:ih-the,sixth year
,in most states, Three states, however, "
«iintrdduce it in the fifth vear and one, in
~the seventh. S L C R

.-y
.

- (11) '"Ppofit and loss' is usually introduced in
the fifth year, and some states hhtroduce
1t without having previously taught .-
percentage. 'Profit and loss'-tg -
classified as (a)'Profit and loss:
Simple questions! ‘(b)'Profit and 1dss:
harder examples.' S

J(1i1) = 'Simple interest' is.introduced in the
’ . f1fth year in some cases and in the sixth
year in others. Most syllabuses spread it
- over three years. .Except for Madras and
Kerala, it 15 split up into two stages:
(a)_*Simple Interest easy questions!
(b) Simple Interest: diffieult questions
or’'advanced work!., The stages wnrked out
. In Madras 4nd Kerala are more detailed
and indicate the tvpe of skills and
abilities the child is expected to acquire.

_-(iv)¢  - *Compound interest' is ineluded in the

elght year in two syllabuses only but 4its
scope 18 not clearly defined.

i

2

i s

e
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- 3,. Wﬁth the introduction of Decimal Goinage and

Metrie System of‘Weights angd. Measures, the need
‘ o T { o ,;:..”-_« RS I
'to reviSe the syllabuses is evmdent though most syllabuses

l""l "

- 'T' ‘,_-..'. ......

lxv. " \.‘—-H.",(\g' .

conversionnof'@ld measures and coins into new,

AR

o e
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- Average is included 1n the fifth or the sixth year
with féw indicatlons abcut the scOpe of the topic.

4ot

T elen Lo

~

Ratio and.ProgertionL;p

Ratio~ and Proportion occurs in the seventh vear in

Y, —. ot -t
O sermto s s s

most syllabuses. Maﬁarashtra and Guiarat include Tsimple

Wexamples not including fractions’ in the fourth year. The

vachlevement 1evel expected cannot be assessed as the scope

is not indlcated., Some lelde"?ronortion 1nto direct and

{~r .-._- nrr""(

inverse“?others into 51mple and compoundo- Only a few

._ 24:' \,

indicate<sup-top1cs, 1ike,proportional d3v131on,

!‘.;.a.

partnershlp, problems on time and work, ete. Only

the Madnas syllabus gives a compreheﬁstve 1isf of sub-

'rbpics to be included 1n each year.i‘rff

s
RN

éﬁ!ﬁL&ﬂHliﬂglume '*;J-.;-ifﬁi{ ’ --i“T e
(1) Area is” introduced tn the ““‘i,’;
-Z-'_n*, R e

‘4th year:. “in ‘Andhre Pradeshi,Delhi Himaehal
4w  Pradeshy Madras and Dungab
5th year* in Biharngysore,‘Gujarat and
1 _ Maharashtra. Vo

L . s e e e s
R T - »,.v}» PRRTE
Vit w “ h . 1.

6th year in West Bcngal
7th year: in Assam, Orissa and Uttar Pradesh
8th year: in Rajasthan'

(11) The achievement expected is:€a) calculation
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of area of rectangles and squares, and its
applications in area of fields, walls

.cost of feneing, paving with stones_ etc.,(b)
area of triangles and. 1ts applications, and
(e) area of circles

“Punaab Madhya Pradesh, grissa, West Bengal and
Himachal Pradesh do not include the area of circles. Only
mntWO -OT three states include plané figures other than
'lrtriangles, rectanghs and scnarzg

(iii) The yé&ar-wise’ study of achievement indicated
o that there is no. uni?ormity.

4th year: Andhra Pradesh, Area of squares and
Delhi Himachal rectangles
Pradesh Madras
- E and Pun;abv,, e e
5th year: Andhra’Pradesh Applications of the
L Assam.Bihan .-., area of rectangles
Delhi Gujarat and squares, area
: A and Maharashﬁra :of four walls, paths,
“ F g + fTlelds, etc.
T IR L Lo '
ca T REEGIOL bt Assam dnd . Area of triangles
C I o -Himachal |
Il ‘.‘-._ ' ".I;:.;"*{gi_!,f‘,-' .‘1':'-\ 1,,Pfad65h - .
P i N S Lo
wrt S Gugafat Maha-.:é, Drawing to scale
hepe FE. B e rashtra,Pungabay
Y o ahd Madhya’ Pradesh

..s.. T

Himachal Pradesh Area of parallelo-~

‘o .:...-,
e .!:'&:7'- LA
I I

6th vear- West.,Bengal

r-Kera1a and"'

grams and
,quadrilaterals.

+ Area of rectangles
and sunares

fyiy; p Madras L (introduetion)
¢ " Bihar,Delni " Area of fields;
por and Kerala ' four walls, '
paths, ete.
Bihar By ... Area of triangles
Bilhar and ey
Kerala Area of circles
Bihar Volume | |
_{introduetion)

of rectangular
- solids .

” N .,
(AREAA M
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7th year Andhra Pradesh
S Madras;PunJab
Uttar;Pradesh cmer
" and-Orissa,’

St

Westhengal and

Kerala,West

. Bengal; Keraia,

Madras and RPN
» Mvsgre..v o

Gugarat Maharashtra

Kerala Myaore'and '
P v -} o ﬁradesh

PRI, B
g e o ‘r BT R
. " ! e ‘

L & MYS OI'Q— » :‘. o e
T fsﬁﬁ‘Y§éﬁq ﬂndhraPradesh

Andhra Pra desh:
and U%Ear Pradesh

. e West Bengal
R T .. Maghya Pradesh
BRI and Mysore.

o Himachal’ Pradesh,
e Orissand
Ra jasthan

Madhya Pradesh

. I -and“Mysore
. .Rajasthan

Endhra’ Pradesh snd

&

]

: Area of fotir walls,
~- paths, flelds etec.

Area of triangles
Vblume(introduction)

,,%Area of cireles

tar Pradesh.

Volume of éylinders

Area of triangles
Area of circles

Volume of rectangulax
solids.,

Area of rectangles,
sguares (difficult
examples)

Area of four walls,
paths, etc.(difficult
‘examples)

Area of parallelo--
grams-trapeziums
Area of triangles

":Vofume of rectangular snlids is
included in the syllabuses in Birar,
West Bengal Kéralaﬁ

t

Madras,Mysore
Only

the Mysore syllabus includes volume of

eylinders .

B.Alesbra

!-r .o

1. ) There 1s no uniformity in the year in which algebra

‘1s introduced in the states-'

6th”year:
..~ Uttar Pradesh,

Himachal Pradesh yPunjab,Rajasthan and

of rectangular solids.

s

¥/
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7th year Andhra Pradesh, ﬁssap ‘West Bengal
Delhi Kerala Madhya radesh and Madras.

8th year' Bihar Gu;arat Maharashtra MySore ‘and
: L Orissa. ,

2 ;ﬁﬁ The achievement 1eve1 expected at the end of the
eight year is not the same in all the states. The following

"1s the core content'

Use of symbols, four fundamental rules, brackets,
substitution,simple equations and problems, formulae(a+b)2

(&‘fbﬂa (a=b) (a+h) . e
The following are significant additions to this

- f

gores - .. Lo Ce
States .... Z;l Add@?%gns, . M.. . -
Assemﬁu' ‘ -:.in:_gugiﬁ‘fornulae,facforization H.C.F.and
West ﬁengéij'“ ,5":0u3i§*Formulae,Factorization,H.C JF.and
Delhi ... ...  Basy simultaneous equations;'solving

| roen o équations by graph, : : .
Madras Vi Geometrical proofs ‘of identitles.
Mysore o Fractions '”
Uttar Pradesh Simultaneous_equetbons and graphs.
3. A1l syllabuses begin algebra with the fundamental

operations. .

4. . Most syllabuses treat algebra as distinet from
arlthmetic and geometry, onlv a few suggesting its
introduetion as generalized arithmetic. No srllabus
suggests any correletion between algebra and geometrv.

Only the'Medras'syllabus mentions that geometribal“proofs..:
of indentitiés shonld be giver, though this hardly -
means'thEt‘the'use'oi'éeometrieal-Epplicetions Has been

stressed.

5. | 'Graph' as’ a-method of - solving equations has

2
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been included ineluded in the syllabus in West Bengal,
Delhi, Madhya Pradesh, and Uttar Pradesh., Only the Delhi
syllabus has mentioned graphs of temperature, etc. and has

spread them over two years, the seventh and the eighth.

C .GEOMETRY

1, There is no uniformity in the year in which a

systematic teaching of geometrical concepts starts, Some

syllabuses have postponed it t11l as late as the sixth year;

though some informal work with geometrical figures is
expected 1n early years, This informal work is mostly
connected with the use of simple instruments, drawing lines,
parallel lines, circles and rectangular figures, arising

out of everyday activities, such as measuring the length,
breadth, height and surface of things. Also, pupils are
expected to get some preiiminary notions about a few plane
figures and solids as part of simple mensuration work.

2. The year when the syllabuses introduce the
systematic teaching of geometry is as follows :

1st year: Bihar, Delhi, Himachal Pradesh and
Ra jasthan, .

2nd year: Uttar Pradesh

3rd year: Mysore

4th year:  Kerala, Maharashtra and Gujarat

Sth year: West Bengal, Madhya Pradesﬁ and Madras

6th year: Assam, Orissa, Punjab and
~ Andhra Pradesh.

3. The syllabuses indicate different anproaches to the
introduction of geometrie concepts. The Delhi syllabus
emphaslizes recognition and handling of simple solids,.

viz. cubes, cylinders and spheres to begin with, whereas

others follow the traditionsl way, 1.e. introducing in

Cd
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sequence, point, 1ines, angles, ete. Himachal Pradesh

emphasizes the recognition of both the plane figures and

solids in the early vears. )
4, All states lay stress on practical work and eXperimental

verification of the geometrical properties of f*gures and
solids, Formal proofs to geometrical propositions are not

included. A few states emphasize both‘measuring and

‘ : oot L e T A
* . e . » o "

estimation of length breadth, etc.
5. There is no systematio mention of the

1 ki

understandings and skills associateﬁ with partioular
geometric concepts. For example, for straight Iines
and curved lines the stages worked out in a few
syllabuses are as follows-

Bihar Recognition of straight Ist year
“and curved lines - S,

Drawing straight lines 4th year

Delhi Idea of straight and 4th year
- - eurved lines, Measurinv / "
straight lines in-
Zinches and oms.

Himachal - Recognition of straight 1st year
Pradesh . llnes Measurcement of 2nd year
lines with a metre rod

Kerala Straight and curved 1ines 5th year
Training to measure in
cms' and mm. Construction |
of straight lines of given.

o lengths. .
Mysore Lines - straight and  rd year
7 - eurved, o ¢ w o

Drawing straight 1ines

of given lengths and - 4th year
comparing 1engths : |
Ra Jasthan Recognition of straight ﬂlst year
, . and curved lines
Drawing straight and °  3rd year
curved lines L
Measurement and 6th year

constrgption of straight lines

N -~ . 3 ",

Vi oeop
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There 1s thus no sysﬁémé%ic break-up of the
understandings and.skills.that are né¢é§Séry for the-
masteéy.bgiybe facts about th- straigﬁéalines. There
15 no uniformity either in the year in which these are to .

be introduced. The same is the case with other geometric

Eégﬁéeﬁﬁs like,anglesAand parallel lines. NB o:ao;moz,aﬂ::cg;z“1;3_"-\;&@‘,-,.3

asséSément,of the achlevement: expected for each year‘is,

o . 'Y
foare .

therefére,_pos§;ple. T | ‘
6. A few syllabuses .lay emphasis ’gpghr observing the
geometric p?operties-in the thingé around} others do not .
give any suggestions on:the method of introducing these .
concepts ., - |

7. The achievement during the elght year which
1s practically the same in all states includes :

(1) Points; straight and curved liness types of |
‘angles ; parallel linesjperpendicular lines. *

(11) Common .propertics of plane flgures, ..
triangles, type of triangles, gu~drilaterals
(squares, rectatigles, parallelgrams,
rhombuses ); eircles (ldea of centre,
clreumference;’ diameter,radius ,are) ;
polygons’' -pentagon and hexagon, . . \

(111) Verfication of the''sim of the angles of &
: trianglo..

 (1v) Idea of simple solids .- cones,cylinderé}?
spheres. ... | C o

et

(v) Siﬁ;lafit&,and»cqngru@ncy‘of triangles .
(vi) Area'of'triangies,trapézoids and clreles .

(v11) Bxperimental verfication of proposition of
o+ angless angles and sides of a triangles
parallelrlinesgcdngruency of triangles;

. parallelogranms. R

[N e

(vii1)Construction on angles, equal angles,biscetion
of angles sbisection of a straight line,
dividing a line into a mimher of parts;
triangles, quadrilateralq,parallelograms,
rectangles, squares jdrawing a cirele about

and inside gsplane figure -1fke square,hexagon.,
R W e e

Ere e i
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‘I NAME AND STATUS OF THE SUBJECT .- -
1. At the Secondafy’stage;’mésﬁhstateswteadh
mathematics eﬁ more than one level, but one course is
everywhere comculsosy for almost all students. “This
eourse is being analysed in the rollowing pages. Different
names have been.given to 1t' ' '
Elementary mathemsties: Rajasthan, Delhi, Gijarat,
Maharashtra, Andhra Pradesh,

. 'Biher'West Bengal, Piinjab.

General mathematies" | ’Madras, Kerala, Assam, Mysore, -

SRk BT e

ecmpulscry mathematics"fnrissa’

Mathematies : Uttar Pradesh, Madhy4dTPradeéng fr.
- ‘.!',;""-,' o o !‘{.'r_"." . e . N . . .. . )
_ Jammi and Kashmir., =~ . '
0 o As has been said this course’is’ compulsory in all
ey ko ‘(.x

states, but there are ‘a few restrictions'in Delhl, Madras,
Gujarat Bihar and Maharashtra. ek
(i) In.Delhi, Elementary’ Mathematics ‘is
'cempuISOrf for candidites who do not take
Mathematics or iower Mathematies and
Gecﬁetrical Drawing or Arithmetic and
‘ Domestic Seience (in case of girls only).
(ii)In Medras if a student offers composite
Mathematics as one of" the subjects, he is
not required to study General Mathemstiecs
separately. ' S
(iii)iu the cese of ‘Maharashtra ard Gujarat, o

elementary methemetics is in ‘the eompulsbiy-

group of subjecﬁs bt an option 1s given“to' -
the students to select any'two cf the three

subjects, Soclal, Studies, General Science

1y ' .
!
f [ S|
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and Elementary Mathenatics, Further,
Elementary Methematics can be replaced by

ey
1 Yie W

algebrajgeometry in grdup TIT anmd by
book-keening and accounts Ry group RV R . i
(iv) In case of Bihar students offering botisnali~ » Ol SRR P
groups Natural Sciences, Agriculturs: and: -
Elementary Engineering have o offer S0t
Elementary Mathematics. Others havé to take ™ - - - ..,
‘up Everyday C"cienc:e. R e
3. General mathematics, the naiid “¥hat 1s glven

here to all tvpee 1isted under 1 above, has an

independent status 1o a1l stétes ‘excent in Madhya Pradésh -

and Andhra Pradesh. A e -
(igpln‘ﬁbdﬁ;e'bradesh, ‘1t 15" Gombined with @ #ufdmagitor

. generel scienee'end the “two make one paper,
f‘(iiaIn gnﬁéia‘Pra&esh elementary mathéhéticef'a‘ .0

18 “combined with ‘2 either 853141 ‘Fuates oftd a0 i
General Sclence. Stidénts SFFSraAl tHEHT | hrxnt

b "
iy ey

Science;ﬂiechnicai Agriculture, oF Flfet k)
%'Arts group of electives, Ave r%quifed to
take social studies including mAfHerdtics,
and those offering the" Wumanities ' Clmerce
or Fine Arfe group,general seience: 1%eluding
'mathematics. Students offering the Home! ' -

. o "‘ ll'f

Sciehce group Have ‘tH& option of ‘stid§ing
5 P, o e

any of the two' combinations. T dew

4. There is no uniformity with regard to ‘the

"“l«n .

duration of the courSele} 'he claSSeS n which 1% g L1t
taught. 'The details are given belowss ™1 T s

States Classes DS O “Barat 465
Delhi DI » SRR I P ik sFea
RJasthan,Uttar Pradesh _ 7
Bihar,Jammu and Khshmir S L L AR

Punjab,West Bengal TIX,X 2;#ears
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States Classes Duration
Mysore, Kerala VIII,IV X 3 years
Maﬁhya Pradesh IX, X, XTI 3 years
Madras sGujarat, : Coe
Maharashtra |

Pssanm Oriésa -VIIIpIX,X,XI 4 years

" Lndhra Pradesh IX,X,XI,XII 4 years
5. -+ "The time allotted to general mathematics is

mentioned in the-syllahuses of only five states -
fndhra Pradesh Mysore,Madras,Kerala Anl Assam,
»

States " . . Periods per week
‘ndhra ‘Pradesh .

-+ . Byfor both mathematics and general

. sl

-A.Science/social studies.

"

' Mysore ' 4 or, 4%
o Kerala ,M~dras " 5 ...
" pssam g 5 In class VIII

"_(" o tns .

" ‘- . .2 1in glasses IX,X and XI

| ITBIMINTION |
- 1. “Por the assessment of students, the é&llowing
practices are observed: " .
(1) There 1s an external examinatiéh’cénﬁucted by
A° Board. . University in Uttar ézaaéQﬁ,lDelhi,
Orissa, Jujarat, Mhharaqhtra Anﬁhra Pradash,
Mysore, Kerala andg Jammy anri Kashmir.
(11)There is an external examination by a Board/
Univnrsitv Aand aslo internal assessment in
njab,Rajasthan ani Bihar,
(111)There 1s only internsl assessment by the
head of the schoolq;ﬁ Madhya Pradesh and

West Bgngal.

The syllabuses in Madras and [ssam do notf
mention anything about. the examination.

2. The total marks allotted to general mathematies

ER&C

wll Toxt Provided by ERIC
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¢
W at the examination are: , ~
Marks ' States?f |
200 . | Blhar (100 1n class ¥ and 100 'in class
XDand Jammu and Kashmir.,
100 Orlssa, Guaarat Maharashtra Andhra
Pradesh Mysore, Kbrala West Bengal
Uttar Pradesh and Pungab
75

Delhl and Madhva Pradesh
50

| RaJasthan S
The ﬁlstribution of mafkéffo§ theéxté%nal e
examination and internal assessment is as given below:

S ‘Extermal Internal it
Punjab - .f;\f?y?75pf - o5 1o
Bihar | 80" 2 g

~ Ra jasthan _— 45
3. at

5 ER-

There 'is only one’ﬁép;r‘at the final exam{ﬁéﬁibn'
in Punmab”~Déihi-ﬁ;3ésthan; Bihar (both in elass X and in

class XI) Mhﬁhva Pradesh, Orlssa, Gugarat yMaharashtra,

indhra Pradesh anA Mvsore- 1nd two in Utfar Pradesh and
Kerala, each naper belng of 50 marks.

In Jammu anﬁ
Kashmir there are 2 papers of 100 marks each.
4,

tn e ,'*"'ﬂ .

A further break—up of. marks as glven in the
folloW1ng syllabuses is'as’ below'

Punjab " prithmetic = 7 gq
A .Algebfa. SR "f25t
Geometry - '-3;,ff¢ néd' 
| ‘Assessment ..‘x‘7';w' 25
| | Orissa:  irithmetic: 25
| 'ihlgébra" | 30
Geometry = - 30
| Mensuration o

15
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Bihar: (in class X)  Arithmetic . . 16
S Mgebra . .. .. 15

s o

_ Plane Geometry 30
_Plane Trigonometry 15

.‘ﬂAssesameptPéf .20
| (in elass XI) .'Afithmetiq .. 20
o ' Algebra 20 -
, Geomptrv w10
) i?%i-.%gnometry 20
hﬁssessmep§¢§- . 20
5. The examination is held.at the end of class IX in

Delhl, class X in Uttar Pradesh Punjab,. .Rajasthan,
Mysore, Kérala West Bengal and Jamrm and, Kashmir; .class
XI in Maﬁhva Pradesh, Orissa, Gujarat and Maharashtra, and
class XII in Andhra Praﬂesh. .In Bihar there is one paper

at the end of class X and one at the end of .class YI.
i

'6. ' A few sfates offer some concessions. to s*uden#s

for purpose of quﬁlifying at the examination in general

Id
0y

) mathematics.

L .

(i)'In ?ﬁhﬁéb;_fér a student who.fails in generél
(1.e. o}émeptary).mathematics, a supplemeﬁtqry
examihétion-is.he1d ih Lugust which he mqst
pass . B R “;;
~(11) In Delhi 1f a student rails in general ' 
(i.e. elementary) mathomatics at the
. examination held at the end of class IX,.('
.r:he is. nromoted to~class X provided He, s
otherwise eligible Por nromotion, but he has
to appear in general mathematics at the

end of class X. In case he does not

pass even then, he 1s not promoted to class

XTI till he passes,
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(111) In West.Bengnl.a stidént vho Fails in
general ;(1 .e. elementary) mathemsatics A
. at the. emd of class X is allowed
_L;nrgmotion“to class XI but has to take
| tﬁia.exmmination again at the next
gpnual;examinatioﬁ'or”eéfiigf, according .
tﬁ his . convenience. @
7. _ The minimum pass marks in general mathemotics as
foundi;ret ) i
s in Dttar Pradesh,Punjeb and Delhi
30%_in MAndhra Pradesh ‘asfd West éengal
 35%J1n Mysore .. S
'éo% 39 Rajasthan,.: .
..... in Madhva Praﬂesh a‘studént mist obtain at
" ledst 50 mprks in both general  seieénce am genoral
mathematlcs. ' e e e | : .
e ther svllabuses A0, not" méntion mlnimum pasé marks . *
: éf’. ﬁs cqmpared to.other coré (1 e.combulsory) subJects,
= genergl mathemqtlcs is given equal welghtape (100 marhs)
in Uttar Pradesh GuJarat,Mysore,‘Kéfala and West Bengal.
" The number of such subgects Is not hoWever, the same
“in all these states, e gl oE
iate Core subjects other * Marks for
than General Mnthemﬁtics : reach
Uttar Pradesh i lanéuages. .‘ 100
Gujarat and " Tyo languages Soclal 100
Mah?raﬁht£a~ 2gggégz.and general N
MysofeeandwKerﬁla“'Two lancuages éoéiml 100
. L studles ‘and general Scéience.
West Behgal’ One language,crafts soeial 100
S - studies and’ general science
. ’ o ' -
. P T

w303
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The weightage is not ‘the’ same as for other

i M core subjects in Pungab Delhi Rajasthan, thar Maﬂhfa
Z Praﬂesh Orissa, *ndhra Pradesh and Jarmmu and Xashmir,
i State | Velghtage in marks indicated.in
% ‘ SER A brackets .
‘ Punjab = . Two languages (150,735;§ocia1
etuﬁies(lso);geneféi SGienceffBO)fl
~ o - 'ﬁathematics(75);craftwprk(sa).,
% ‘De}hff‘v“"”*;;” _f English(200) jHin?i(75) selementary
:qf.j. o R mathematics (75) |
Rajaethaqrj:‘-’ N 'Ehree languages(SO each);general
v:i,‘fk{ e science(SO),social stuﬂies(so),
g . ... . clemenmtary mathemptice(SO) ’
Bihar . ';gmh:;. : Two . languages (200 each) social stndies
o l'iu(loo),elementnry mathematics(loo) ‘or
L o ‘;everyday scienCe (1o0y e
a Orisse“m.u’.ﬁ_ :;_N;;‘b Three languages (100 200 ,100)% Lo
| ,QW,I,QEJ .;.,.4mathemetics (100)sbcial’ studies(100) -
. __..‘ general science(loo) ST :
Andhre‘Praﬂeeh ,; o Three languages (200 1n0,200) 5
| ‘. ' social studies including mathematiecs -
,n‘.,_ﬁzqo),general'scienge including =~ -+
o "ﬁethemetics(zoo)' |
Jamm amd N ,5; IangﬁaéeéZOO);matheﬁaticeCzoo);
Kashmir - history and geography(lSO)

In Madhya Pradesh there are six core subjects-
three languages,social sﬁg@ies,ygeneral scienee(
including mathemhtiée)-pnﬁ a eraft, Marks are not giveﬁ
in the syllabus. ‘ L SRR

I R

L
o
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~ III.Components of the Courses

The subject arens’ covered in the general mathematics

cours es FLI'G

ci)Arithmetié,Algebré"an& , /11 States

. Geometry v ..o T o
Lii)Statistics S Madhya Pradesh,Madras

and Assam,.
(1ii)Mensuration , Madhya Pradesh ,Guiarat,
. o - N Maharashtra Bihnr
Lndhra Pradesh Pssam,
Orissa,West Bengal
Punjab anﬂ Mysore.

Madras Blhar anﬂ
Jamm and Kashmir .

(iv?zTrigénomeéiy h
Im 21l states the syllabus is organized in teérs

of subjeet. areas. The content in each area is arranged classwise

in,Bajasthana.qurws,?ﬁhﬂhré'bradesh, Xerala, Lssam, West

Bengal anl Mysore. In other stafes, i.e. Uttar Pradesh,

Madhya Pradesh, Gujarat, Maharashpra, Bihar, Punjab anl Jammu

an? Kashmir, the total content is given, the split-up being

left to the,teacher or the author. The syllabuses menfion

the topics uinder eaé¢h subjeéﬁ'aréa but do not give any

iniieation -of the level of difficulty at which each topic

is expected to be trested. Madras, Gujarat, Maharashtra

and Kerala mention a few sub-tonics under éach,topic.

vV oBJwCTIVFS OF 'P ACHING THE SUBJ'ECI'

Not all states explicltly mention the objectives of
teaching the subjeet. The syllabuses in Uttar Pradesh,
Madhya Pradesh, Delhi, ®unjab, Bihar, Orissa, Maharashtra,
Gujarat, Assam and Jammu ani Kashmir Ao not mention the
objectives clearly. Some statements are founi in the

syllabuses of the followingstates:

(‘N—..,,_‘_ o

Bi
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To revise. the work done in the earlier classes
and reorient it to the use of Mathematics in daily life.
Approach' 'N’ | | |
1. The teacher should detine the various terms used
1n the course content and show their practical
. utilisy, . |
| 2. he teacher should not burden the students with
too many mathematical details, methods and

problems .

Andhra Pradesh

To develop skill in sinpleinractical anplidations.
Approach: - - ‘ F . ; 3
1 .Stress should be laid more on the method.of
. ~treatment than on the matter taught. x
" 2 The prohlems should. be simple, dlrect a'nd )
_related to 1life without involving multiplicity
" of processes. N

3 ,Complicated inVerse problems should be avoided .

. “Rajasthan -

- l,'To.heln»each,student-tO“atteingq;level of
- ‘mathematical competence;which'ne needs to

deal successfully with problems“of'everyday_
life in home and 'In business. |

2. .To. provide a rieh background for understanding
other subjects where - required. )

- 3, To enable. the student to understand the

basicrrelationships,og algebre,erithmetic and

geometry. , , Lo R

TR
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4, To make mathematies a meaningﬂul rather than a " 3

' mechanical process.

Approach'

The examinations should emohasize-natural direct
questions pertaining to evcryday life.
Mysore . ‘
" 1. To develop abilities and skills in handling
~ life-situations involving mathematical
concepts .
2. To improve speed aecuracy and neatness in |
.mathematical work. y
3. To develov in the étudents the‘Capacity tq
analyse and sodve problems . L
Approach: ‘ |
‘1. By concreté situations and puﬁils' experience.
2By the method of 'learning bv doing.! | L
3. By providing adedquately grades drill, suitable
problems and tests. _ | .
4, By reviews and revisions at suitabie ;tagesf i
5. Throurh easy problems and common sitﬁ%ﬁfgﬁgﬂ“"
6. By practical work before topig study;
7. By simple problems done at gppropr;ate stages.
| 1. Knowledge of mathematical cqnpenté, facts,
terms, procedures, symbols aﬁdcpr;gciﬁles.
2. Abllity to apply mathematical knﬁwlédge'to

orohblems. 1n the classroqm,.iq phe ﬁorid outside

and in the study of the seiences .

3+ Ability to represent verbal statements by _ Y

graphs, symbols, and diagrams.
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avpear to be most common:
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Ability to .interpret graphical, symbolic and

diagramm=tic representations. ...

"Ibility to analyse a prohlem, select the relevant

facts, reject the irrelevant ones, solve the
problem applving nrinciples already learnt and
give the synthetic proof wherevery necessary.

Ability to find out the.principles. involved, in the

-steps of given procedures.

Ability to verify results.wherever possihlg,.

Capacity for estimation anil apnroximation ,
Habits of precision,accuracy spned.anq,neétness.
Ability to apnreciate the beauty,;rhythm and
symmetzry ‘of mathéematics. | ’

-+ .V _OBSTERVATIONS

Even the five states. which mentlon the objectives of

~teaching mathematics do.not.follow the same pattern,

- the variety exténding from a.single statement, as in

West Bengal and-Andhra Pradesh, to,as.manv as ten,

- as in Kerala. The single statements only lay down

s the point of view, whiereas 1n the other cases a

few .gpecific-abilities, skills and habits are
méentioned .- .
All these five states lay stress on the utility of

. e
o on

mathematies in daily life.

-‘The following purposes of teaching .general mathematics

e}

,(i)°To,develdb;understanding“oﬂ those methematical

concepts, faots,.terms,.procedures, symbols,
relationships and principles which are needed

to solve everyday problems .
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(11) To develop abilitv to solve probloms in
life and in other sub]ects.
(111)To develop such qualities as.:
" (a) working with speed, precision ,accuracy
and neatness
(b) estimation and approximation
(¢) checking results .
4. Only the Kerala syllabus speaks of mathematics
as a symbolic language, and the Rajasthan svllabus of
the basic unity of arithmetic, algebra and geometry.
5. The general emphasis is cn the practical
applications of mathematics; All these states also sugrest
that the teaching should be restricted to simple, easy and
real vroblems, and, as far as possible, to conerete
situations. Iearning by doing is emphasized
6 One significant fact is that no ‘State mentions
the development of computational ability as one of the
:‘aims although it is implicit in some statements. There
is a clear shift in emphasis, for the mastery of
computational skills as toola 1is no longer regarded as the
chief function of mathematics teaching, the understanding
and DerPormance of number onerations with intelligence
and insight have gained more importance.‘
| © VI ANIvsIS OF THE coerm
Arithmetic
1. Althought in most states the svllabus is
arranged according to toples, there is a great variation in
the number of topics included. It varies from elight
‘topiles (in Mvsore) to 18 (in Delhi)‘ The load in

terms of tanicsg in each state is given -

« b
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belows~

State No .of topies in the svliaﬁus‘
Mysore h ~8 o o
Rajasthan,Punjab, el

Maharashtra ,Nest Bangal T

indhra Pradesh,Bihar L. 12

Gujarat,Jammu & Kashmir ~

Uttar Pradesh, 'ssam .13

Kerala,Madras 15

Orissa, Madhya Pradesh 16 o

Delhi | ooo1s

2, The range of the toples 1s given %elow 11

=40 -

the order of theilr frequency i+

: ‘Simplé and‘Cqmpound Interest

- Percentage

Profit and Loss.

Vulgar and Decimal Fractions = -

Lréds and Volumes. . .-

.. Discount

Ratio and Pfoportianu

. Square-root

Average

Forelgn Ekchange
Bankin?,fhéuranae,Credit Bill
Stocks and Shares
Approximations

Time and Work

Metric System

Partnershiﬁl

Unitary mefhod

Taxes X

Proportional‘aivision

..

16.
14

13

12
12

.t

12

1
11 S "
10

9
o
8
8
7
7
6
5
5
4

LT e
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Time and Distance, a 4

Factors and Prime Numbers T .83
G M. &L.LOM,

Numerﬂtions Nntation

Four Fundamental Rules 2
Payment by Instalment 2 N
Graphs 2 i
Practice . 2
Calendar l:" - 1

3+ The topie, 'Numeration,notation and four fundamenfal
rules', is ineluded only in Delhi and Jammu and Késhmir
syllabuses and 'Calendar' in the Punaab svllabus only. .

4. 'Practice! is included only in West Renzal and, Delhi .
In Delhi, however, this 1s to be removed in 1066.

5. The Madras svllabus has a few tonics which usnally do
not fall under the cateeorv of those listed ahove ,
These are 'Mean value e;férs' 'Cirqlgg',_'Spatistlcs' and
"Enrlarging and reducing plane firures!. R

6. The svllabuses do not indicate the types of problems

or the level of difficulty with regard to the
topiess it is thus not possible to compare the

scope of each tople in different states .

States '“ No of toples in ‘the syllabus
Andhra Pradesh - s

Assam | ; =) -

Bihar - T

Delhi g

Gujorat . -

Kerala | 11

Maharashtra ' . . 8




———
|

2

4

#

A

N A T R R L A AT M VAT e T T R WA
OTRE AT Uy FUR BT e R R A T T N A R R A T N Y M AR U

~dO

Madhya"Pradesh 6
Mysore )
drissa <12
Punjﬁb 6
Rajegtyan N 5

| Uftéf‘Pradesh ' . R
Madfgs,, - j ‘ ‘7
West Bengal  ° ° ""“L,H;ﬂ~» 12
Jémhuﬂqu Kashmir =~ S

The range of tonles in the order of thelr

- frequency is as follows:

Simple equation and prablems with

one varlable.

Factors

Simple equation and oroblems with

more, than one variable

Formlae and their application

Fractions

 Four.Fundamental rules

H.CF. & LOM,
Simple QuAdwvatic Tquation

Ratio-and ?fébbrtiqg .

Simple gravhs of 1st degree
equations S

Directed Nﬁmbgrsgf

~ Granhs
- Sguare-root

. Indices and Surds * Seennae

Graphic solution of k
fimultaneous equations of
lat dégree as
Indices, lLog.,

APP,, G,PH.P,

Elimination

156

14

13
13
11
10
10
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Binomial Theorem | 1

Involution & Fvolutlon : 1 e

3. Execeptiens are foundin(i) the Delhi Syllabus which
inciﬁdes'Invelution and Evclution'; (ii):theAMadras
syllabus which ineludes binomia theorem and indices
and log, (1i1) Jammi & Kashmir which ineludes A.P.,
G.P.; and-H.PtElimination and Indices and log
(probably beeeuse mathematics is not included there

in the Tist of ontionals but it is a comﬂulsorv

‘3sub3ect) N o AR

€. GCeometry RPN

1, The content in geometrv 1ndlcates two broad patterns:
(a) States which divide the course under
theoretical (1.6 theorems) and oractical
(i.e.‘constructlons and demonstrations
B oéﬂexperimental verification) and (b)
o States whlch .emphasize- only the vractical
aSpects. - .
. The States under categorv(a) are Bihar, Delhi,
;7 Guaarat Maharashtra, Kerala, Orissa,
West Bengal Uttar Pradesh and Jammu &Ka shmir .
The States under categorv(b) are Madhva
Pradesh, Assam, PunJab,MySOre,Andhra and
Rajasthan. The content 1s erranged
classwise only in Andhra'Pyedesh, Delhi,
Kerele5,Qnissa, West‘Benéal;pﬂttar Pradesh
and Jamru and’ Kashmir, .- - o
2. T.he‘ ‘cente'ntin Mathya Pradésh, Assam and Punjah
is practically th same exoépt that Assam does

not mention the constructions’ or @Xperiments,
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which the other two do. The emphasis In these syllabuses
is on basic- concepts. - point, line, angle, plane, solid
congruency and similarity and on the following constructions:
bisection of an argle and of a straight line, construction
of an angle emual to a given angle, drawing perpendiculars
and varallels to a given 1ine, dividing the llne in a given
ratio and consiruction of triangles and quadrilaterals.
3.  The Mysore syllabus mentions the broad topies
only and not the details to be studied vnder each topic,
as given below: - S | i
| Class. VIII. Quadrilaterals and polygons sparallelgrams
.'rhombusgtrapezium;recfangle and sqguare;
properties of béréllélograms-area of
- squares,rectangles and trapezium, scale
'drawing,construction of quadrilaterals,
the interlor-angles of a regular polygon.
Class .IX. Drawingﬁpérﬁéﬁdiéula%s;and parallels
using compasses, ﬁhé circle, an are and
a chord; a eyclic quadrilsteralsto draw
eirele through three given points:
tc..find the centre'of a criculsr are.

TClass.X, The theorenm .of DithagOras'and its simple

“applications (no theorétical proof'needed)e

-simple examples on heights and distances

by draW1ng to scale.

4. ; ‘_ The Mdhra Pradesh syllabus 1ncludes‘

Class IX. Experimental verfication of the
éroperyies of angles~atia~poigts, varallel
'straight lines, angles of a triangle and
' quadfilatérqls; dfawiég’tqlscale.
Class X. The theorem of nyhagoras and its

N e o
applicationsjconstruction of triangles,

T
RO
T
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'"Tﬁernendieulafeybisectbfsgof iiﬁés'énd*éﬁ%leé’"%aralielse A

f

“tiass XTI . Construbtion of quadrilateral ﬁraW1ng to’

scale, heights and ‘distances 1nvolving angle f elevation

S oew R

an’ denression.

Bt Tfhe RajaSthéﬁ“évliabus*iﬁéiudes’iﬁ‘ciassés I and X

w

= {he application 6 prop051t10ns on area of"
“*rectangles’ . parallelograms, the Pythagoras

theorem-‘the circumference of a circlh “area of

¢ s i v
P | [ Y

a clrele and volume of a cuboid

6. " The geometry taught in all Statés 1s the plane

© geometry” of Euclid. To save repetition and
“ Tengthy statsments, ‘referénce is being made
e T herefﬁé“%heeremE”aﬁd préblems by the numbers
allotted ¢ them irn Hall and Stevens' School
Geometry, a well-known text. For ready reference,

f-fw>~~”qgaiﬁ;ﬁa 11st~is‘éivéﬁ”ihfﬁbpénaik.' o &

REDIE _Théorstical Goomstry -

(1) The theorems  1ncluded in each syllabus and
the total niimBer of theorems to be studied in each syllabus

. -ate. given below, the numbers, as has been mentioned

" earller, r&ferring to those allotted in Hall & Stevens !

. © SehoolGedinetty (Vide Appendix) .

- Statd " Theotems' included in Total no.
... the syllabus of theorems
Delhi 1 to 7,9 ,10,182, tolB . 28 Lo
T 21,22*é4 26,209,371 )32 34, i
- 42,%0 ;,c,

| Uttar Pradesh 2t 7§q ,10,12,16,18, 21 22, 31

126,81,

5,38 to "26 48g4o
. 54 o, .

*

Bihar = 4 to 7513 ,14 16 18,21,22,20, 35

- 31%82;
60, 62, 63 1665

Cujarat& ,5 6, 12 16 21,24, 26 y27,31,32, 18

Mahgrashtra = -

4538 €0 46 50 to 55, %

L
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- Orissa - -. 1 to 17,20,21,22,234026, 42
S 28 to 33 34 35 38 to 49 (six without
formal
‘ proof)
West Bengal 20,21,22,24,25,26,204032, 22 -
L 34138'to 48 -
Madras 10 6,13 to 17,20,30,51 .- 18(15 without
' o . to 53 57 58. . formal
~ proof)
. Jamm & Kashmir - 1 to 7,8,9,11 tol8,21,22,

24,26 97 124 430,31, 34 Q8 to
46 48 to oR 60 61 62 67 72,

Kerala . 1to8,13,14,16,17, 18 21,22, 25(17 without
' : - ;;25 90 31 ?4,38t041 46 47 48 formal
proof)

Assam 1 to 3,8,13 to 16;22,-' 2(all without
. W e S - formal
proot)

(ii) It anpears from the above that three

theorems nos .16 +21 and 29, are included in ten.States-

«««««

six, nes.5, 6 416 31 34 and 40 in nine States, five-lnos.

22,32 38 30 and 41, in eight States; seven, nos.4,13,14

17,18 26 46 and 48 in seven States; and 11, nos.l, 2,3,7,12,
24,42 to 45 and 47 in six States. Moreover, in Orissa,

,'Madras Wenala and Assam the formal proof of theorems

is not recommended whereas other ftates do not clearly
mention this.
(1) Practlcal Geometry

(i) The svllabuses for Rajasthan and :Assam do not
mention snecifically any problems or constructions.

(11) The problems or constructions given in L
others are allotted the corre5ponding serial number in
Hall & Stevens' School Geometry(vide Appendix)

State No .of Problems %ptal Addrtlons
O

Andhra Pradesh 1 to 4,6,8 to 11 9 Construction of
quadrilaterals and
trapeziums,
constructlion of
triangles given two
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. Bihar - 1 to 7,14,15,5
o 18, '35 to 38
RS
Delni . 1-ta-6;25§26i* 8
CGujatat . 1-bo 7,21 £ 26,
S 30,31
Kerala 3,4,7,
11 %13 114,15,
18,22,23,25, -
26 30 37
Madhya .Pradesh 1 to 6 ‘-
Orissa, ' ..1%o 7, 16 to- 18,
- 22
Punjab T ;,tofags 9,37
Uttar P;adesh l to 741

o, 18,22 éa é

West Béhgaf
26,30,3

"1 to 13,18,22 to
1,3%,35,36,37

16

- angles and one side, and "
the exverimental verification

of proverties of(1i)
angles at a point(ii)
parallel straight lines and

“. (1i1)angles of triangles
" and ‘quadrilaterals.

Siniple cases of construction
6f triangles and
quadrilaterals and

. geometrical interpretation
- of ratio and proportion.

'.Construction of triangles

'Lhand cirecles.

15

Construction of simple
cases of triangles .and

7. the idea of similar flgures.

16

'lé

9

13

Construction of triangles,

__quadrilaterals cirecles,

traneziums conversion of a
rectilinear figure into

_ahother of ‘equal area;
. formulae of area for
"certain’ figures.f ‘

f‘Simnle cases of cdns-’
.. truction -of triangles

quadrilaterals,circles _

..and designs- with "
‘ goometrical figures.z

Construction of" triangles,

ﬁsquares,parallelograms,

quadrilaterals-reduction
into figures- of equal
areasbisection or

.trisection -of triangles

and quadrilaterals.

Construction of triangles
and quadrilaterals.

Simple cases 'of construction
of triangles,- quadrilaternls
and circlos.

(111) Problem nos. 1 125314,5,6 are the- most common

and are prescribed in more than 10 States.,

Se

gl
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(iv) Elementarv constructions, like biseetion of

straight lines, arcs and angles, drawing verpendiculars to
é lihe; making an angle equal to a given angle, finding

centre of a circular are, Aare common to all svllabuses.

- et e+ amesemsme rwe ey

(v) Construction of quadrilaterals and other four-

sided figures are preseribed in nine States; construction of
tangents to cireles in six States; construetion on

inseribing or bircumscribing circles in or. about rectilinear

ﬂfigures and on division of a straight line in a given ratio
in five States- and construetion of finding a fourth,

third and mean pronortional to a glven number of straight
lines, in only one State.

D. Statist -

1. Statisties is taught only in five States-Madras,
Mysore, Madhya‘Pradesh,Vgsp_Bengal and f?ssanm.
The prescribed conteut is.thq,same in Madras, Madhya
) ' Pradesh, West Bengal and Assam, and consists of:
Frequencj ﬁab;eg;averégesz mean, median and mode:

'l C deviation from the meanjgraphical representations-

pictorial lino bar scircle Pnd curve line gravhs:
. 1nferpxetation of granhs.. ,
Y- They all emphasize that, statistical data should
be collected by the pupils themselves. .

3. “Statisties is taught 1n class XI in Madras and

Assamjy and’ Sn elass X in West Bengal. The Madhva Pradesh

syllabus does not nmention the class 1n whlch it should
§ é be vaught . T |

& 4., In Mysore, the followihg'éonténﬁ'is iﬁclu@ed.for
.class X¢ Statistical cléssificétioﬁraﬁd ﬁabﬁiatipn;
renresenting statistical data in éolumn’gfgﬁﬁ, égctor

g § graphs.and-liné'grébhs;finding"thé”aVéfégé;elemenﬁary
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treatmént rélating to the school and local commnity ¥
data.
E. Trigonometry
1. Only three States"-'Bihaf, Madras and Jammu
and Kashmir - include trigonometry in the
géneral methematics syllabus.
a, In Biha®, trigonometry-is-taught in both
~"classés X and. XI, and in Madras only in class XI. -
3.7 ° The following syllabus is preseribed:.-
Bihar
' Class X.Sexagesimal measure’ of an angle., " .. ras |
Quadrants, positive and negative angles'. Mngles. .. N i

greater than four right angles . O S T
“Tpigonométrical ratios . Trigonometrical ratios- f

of an angle remain constant so long as the magnitude

6f ‘the angle is' constant- Formula involving trigono-

metrical ratios and easy identities based thereon.

Graphical determination of trigonometrical

ratios of any angle, vositive or negative. To-express

all trigonometrical ratios in terms of one trigonomatrical

ratio, and its applications.

Trigonometrical ratios cf complementary

and supplementary angles. Trigonometrical ratlos .of

00 Q. o
1 457,60°,00°,1209 135°,180° ang 180° to be determincd

geometrically and their ratlios.
Radian measure of an angle, 'A.fédipn is a
constant anble. Value of a radian in sexagesimal moasurr

In any trianglo,

(1) a b = 11 +b~2 “
L SE T BIn s 5L c( )R m-zan °°S o

Students will be allowed to use the usual

s T




mAathematieal instruments .

Class XI Angles. of any magnitude jeasy conditional
inde ntities-solution of trlangles easy . nroblems on
heights and distances,graphs of six X,cos X,cosec Xy |
sec’X ten X and cot X.

MaDRES |

Definition of sinc, cosine and tangent of an
acute angle, Trlponometrlcal ratios for O ,30045 60 90._
JAMMU & KASHMIR |

._i«

Measurement of angles, Trigonometrical ratios and
slmple relations connecting the _easy appllcations to
problems involving trigonometrical ratios of 30 45 yand

1

60" degr es’s \ N .
F. Mensuratién “ |

l, The conrent in mensuratlon is nroVided senarately

in Assam,'kndhra Praﬂesh Bihar, Mhdhva Pradesh,

Mysore, Medras, Orissa and West Bengal, and e

included under arithm'tlc in Gujarat,

Mﬂharastra, Uttar Pradesh and Kerala, and =~ .

" under geometrv in Punjab, |
2. The topies common in all States, with a slight
varlation in thc specific details, are the
follcwing' | L ‘
- Perimeter and area of triangles, quadrilaterals,
eircles., |

“ '.,.} :
Surface avea and volume of cuboids, eubesg‘,

eylinders, cones and spheres .

The fbllcwmng are imnortant aﬂditiens %o the
above topless

gy B

‘e Surfhce aree and volune of Pvramids(in Kerala

s

R ———
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and Mysore).

~Geometry of sphere leading to definition of longitude,.. -
latitude and map prosection (in fssam, Mhdhya Pradesh
Madras and West Bengal) | o
-Use of Mariner's compass in knowing the direction
(in Assam, Madhya Pradesh and Madras) .
3. Other information riven in the syllabuses is:
(1) In'"ssam,mcnsuration is given ‘one period per
week and starts in class X.
(11)In- Andhra Pradesh,mensuration is tamght in each
of the classes IX to XII Onlv the application
of . formulae for surface ‘area and volumé is réquired.
(111)In Bihar, mensuration 1s taught in clasé Xi and - .
only the application of formulae is required., - ..

(iv) In,Mysore, mensuration ¢s taught in classes VIII
. IX and X. -

(v) In Kerala, mensuratlon is taught 1in classes X
and XI, o ' T
(vi) In Uttar bradosh, mensuration is to be offered by
those students only who do not offer commerce as
one of their subjects . |
G . Demonstrations, Experiments.ané Practical Aetivities
1. In most syllabuses practical work is restricted to
‘geometrical constructions and problems. Only four

States mention other oractical.work. ' -
MADHY A PRADWS H

- Constructions and problems in geometry-
= BExplation of models of geometrical figurcs.

- Fxplanation of specimen cheques9 draf‘t“bills9

foreign currencies, ete,

St g e e 4
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~ Geometry of the sphere,

- Uses of the Mariner‘é ccmpass. L,

- Measurement of areas of rectangular flgures and

trianples circumference and area of a circle.

.‘fWest Bengal

- Explantion of Specimen cheques-drafts,bills and
foreign currericies. N

+ Determination of weights, heights and ages of punils

:..% and their graphical renresentation.

- Explanation of models of geometrical figures. )
~ Measurement of areas of rectangular figure and

’ triangles circumference and area of circle,

~Geometry of the. Sphere. |

GUJARAT | N |
~Measuring an angle in a horizontal plane.,._
~Maasuring an angle in a vertical plane.,m .

distances~from aty two corners@of the fleld.

~-Location of an object by kncning its bearing..

from two spots in the field. ,,,,,
.—Brawing the sketech of rectilinear Tield by -the

Methods : :

(a) baking the nearings and distances of the
different corners from a fixed point .inside.the
field - |

(b) measruing the‘distances of different corners
from the two endstof a glven side.,

(¢) taking the bearings of each of the different
_corners from the two ends of a given side.

() fixing the different points by taking a base line

’ :f‘ ~ inside the field

(e) measuring the lengths of sides and the turnings
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at each corner running reund -the boundary. = -
(£) measuring the off-sets from.a fixed base line-
- aﬁq caleculrting the area of the field
- Sketchiné'thé coursc of é.joﬁrney undertaken;pyfngting
the turnings.andmdistapces at certain stages::
- Measurihg thé‘width of a river which-cannot.be crossed .

- Koasaring the height of a Flag staff.

Enlarging or reducing a glven figure in a certain ratlo .
on the basis of s;ml;a++uy of triangles. - ~. - -
- Exaﬁiningwattﬁgctive graphs, charts, etc., usually
seen in:;ropaganda sheets of. the five year plans;-
pictorial renresentations in atlases, adver@isemeﬁts
etc., and interpreting them. .
éDrawing‘feometrical representntions(drawings R
card-board models etc ). of algebraic identities.
Jxamining pictuves in playing cards, . copies of the
same photographs. ‘ '
-Axamining diégrams and cut -out models of -different
geometrical shapeu. ‘
—Examining objects of dlfferent shapes as found in
naturejconstructing models, especially models of
hallow pyramids énd cones .
~?articipating activities of cooperatives 1in school;
reading and interpreting advertisements on shares
usually'found in ﬁe&spapers.
~Drawing aqd colonring beautiful vatterns.
2., Most activities suggested relate to(i) work in
geometry-examination of modelsjstudy of natural
objeéts, patterns and gpheres; and dArawing feometrical
representations,(ii)drawing of statistical graphs

and thelr interpretation and(il*japplicatilons of

e o e o M M s 0
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mathematics to business.

"

H. Suggestions to Teachers and Authors

Only five ®tates - Andhra Pradesh, MVsore,

‘Kerala West Bengal and Madras- give some suggestions to
" teachers”or anthors. In West Bengal the- suggestions are

‘common to all subjects. '

ANDHRA PRADE‘SH _
| (i) Stress 'should be laid more on the method of
L v treatment than on the matter. taught

' "Kii) The’ problems should be simple, direct and
related to 1ife without 1nvolving multipllcity
;'of processes. ’ ff . ’",
(1ii)Complicated inverse problems’ should be
' avoided, and attention should be paid to
the development of skill in simple practical
K applications. '
MYSORE o
" £. The approach to the subject should be:
(1) By concrete situations and pupils! experiences
(11) Bv the method of 'Learning by doing!
(iii) Bv providing graded drill suitable problems
and tests adequately
(1v) ‘By reviews and revisions at suitable stages
(v) =Througheasy problems and common situations
(vi) By practicdl work before tonic studyygenerally,
and ‘
- (vii) By simple problems done at apnropriate stagesg
B. Learning should not be confined to the

textbooks but suitably enlarged by utilizing the variety

of sltuations that arise from time to time, such as in

educational activities connected.with erafts, garden work,

excursions, games ete.
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C. Adequate use of teaching aids and materials should be
made.m~w~-m'lmlgwu“m.ifeu~Q ,

"'KFRfLi " -

. ' The mathemetics ¢lassroom should. become. a laboratory
1where‘ch11dren count, compute, measure, construct a model.
These learning experiences should form an integral part

of the school work. Activities and S ome. of the. practical
exercises may be organlzed in groups, taking caée to
provide taskb suitable to children of diverse abilities,
Everv chlld should feel that he ¢can make a contribution
’ to the work of the class. B
The teacher should take up the various stages of a
':tooic:one'by one”ahd make sure that children have mastered
a stage before nassing on: the' next. L diagnostic test
at the end of the topie will be’ useful to locate the
difficulties of pupils and ‘to take measures to

remedy them., OO

” To be 1pteresting "to children, mathematical
pfinciples should be in&poduced through practical situations
: and problems should beé réalistic and ;relevant to the
' needs ofchildren. ' Correlation with-other subjects of
the curriculum, whenever that-<is mossible in a natural
way;'oaﬁ,aISO'be uSeé“aS'a means of creating interest,
T " Every attempt should be made to enable pupils to
derive rules and prineiples inductively from concrete
experiences .
Problems should be carefully graded in difficulty

and should vary from easv, through medium to diffiecult

ones, so as to suit the requirements of children of

varying abilities |,

7
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The problems should, bywand'large,.be numerically
simple, so'that children may not he discouraged, by mistakes
in calculation and develop an- aversion for the subject.

" The problem should eall for caly straighfrforwerd
anplications of principles learnt. | |

"Pupils should be familarized with the orocess of
analysing problems.

Puplls should be instructed in the methods of
verification and tralned to chack results after working
out a problem. ‘ o . ,

For ready use in daily life- whatever math mﬁtical
principles and skills are learnt should be mastered
thoroughly. Tests of speed and accuracy should be : o
frequently administered. A few minutes may be devoted every

-

day for mental arithmetic.
MIDRAS

*

The suggestions for teachers and toxtbook writers applv
chiefly to the arithmetic portion of the syllabuses for the.
respective’ fbrms. Suggestiones, aoplies to all parts of the
syllabus . v' ‘ |

1. Problems should be realistic, relevant to
dailv life, school activities,craft and other:
subjects studicd in school Thev should
" inéTude making accounts, using reil price lists,
railway time-tables, ete. <
2., The textbooks should provide for stich. problems
as far as possible and practicable. The teacher |
should supplement theSe by prablems specially e
sultable to the locality and related to the crafts-

common 1in the country.

RGN SN
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Complicated inverse problems should be avoided. .
The pupils should reach a high level of proficlency
in straight forward. appllcation of the rules and
The answers to problcms need not alwavs be exact
numbers. Pupils. should be given opportunities
to use their judgement to give answers to a

-
reasonable” degree oﬁ;accﬁracy.

From time to'time puﬁilS'shoﬁld be tested'?or speed,_- o

and accuracy in the fundamental skills and should
keep a record. of their own performance. Textbooks
should indicate such tests and elso provide exercies

for oral and mental work. S - .

?.o’-.ﬂ'?"'i-

.vPractical work should grow out of school nctlvities

as far as vossible and should form’ an integral part

of the teaching of each topiec. Most of the practical,

work may be done in groups.” Textbooks must give

-suggestions about how to° do the mractical work and how_

..L or’

to perform the caleulations: and Write down the
results to a reasonable degree of accuracv. .
There should be correlation wherever possible with |
social studies and with general science. Alternative
problems may be given for. nupils taking the d4fferent
diversified courses where this would be useful in
the higher forms . -

Topies need not necessarily”be taéen.up in the ‘
aorded. given in the” syllabus* short methods should

not hé treatéd as a separate touic, but they may be.
taught incidentally. o

H

I

e

~1




-58m

9. In the proofs of geometrical theorems, pupils may
be encouraged to employ algebraic manipulation, where
possible,

Note: Metrie units should be also used in problems in

view of the introduction of metric units in the country.

' WEST BENGAL

In teaching a subjest, undue emphasis must not be
laild on details., The broad principles and fundamentals
on which the subject 1s based should be emphasined.

"It is more important to awaken curiosity in the
child's mind and teach him the methods and techniques
of aecquiring knowledge t™an to burden his mind with
miscellaneous information." (Mudaliar Commission).

MAHARASHTRA

It is suggested that examples on tonics in
arithmetic (1.e. nrofit & loss, discount, exchange,
stock & share, ete.) should as far as possible be
correlated to the items given below:

1. Town and city taxes and Municipal budget .

2. Local fund cess and District/Local Board

budget .

Main heads of income and expenditure of
3tate budget.

Income tax.
Cost of inland and foreign felegrams and cables,
money orders and varcels by post, railway,
steamer and air.
Insurance~life, fire and marine,

3. No svllabus gives any specific suggestions on
partlicular topics preseribed for study. The

suggestions made are general in nature, and
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Speaking, are: _ ,
(a) The teaching should be meanlngful and
related to real—life situations.
(b) The child should be lcd to Adiscover .
mathematical concepts and vrocesses ., .
.'(c) The child should be able to apply mathematics
in solving common problems of life,
(d) Mechancial drill work should be .avoided.
As fhr as possible, work should be restricted
to simple and direct problems. _
(e) In arithmetic, topics which are soclally
o 1mportant should get greater emphasis.
These suggestion are in conformity with the

-pdnr of'view expressed in the objectives as given in

-

some syllabuses .,

9-" P

1 Fquipment
""'"'-—-—-—-.—.

"

The 1ist of instrumenms to be used in the.
Study of the subject 1s, glven only in two States, Kerala

and Madras.. The details given are as under:-

‘ "Kegala -
o, Set of mathemqtical ingtruments 2 sets,
for blackboard use
"Ze'HeEi'up graﬁh boefd(%"48quares) 3
3. Roll-up graph board(1l"-squares) 3
. 4., 20-metre chain,cross stafP,arrows, geggmplete
' "offset pole,flag staffs,scales
and bits. - L
. 5. Drawing boards ~ 1 ddzen
.6. Clinometer. . = .+ ¢ - 7 = 3
7. Sextant . I 1

ESEEIIITIITTY
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8. Models of regular ‘solids which .. 2-sets
are dissectable PRI T
MADRAS

1 Measuring tape marked in feet .nd
inches ,(100 feet if possible). .-

2.uurvervor‘s chain, a "set of arrows and tailor's
measuring tapec,

3. Capacity measures .

4, Letter balance and weights

5. Market balance and welghts

6. Clocks .

7+ Watch showing s2conis, preferablv a- stop wateh,
seconds' pendulum, | . | '

8.Wall calendars showing English and corr03ponding
Indian almanac dates.

9.Several wooden strips or tapes marked in feet and

inches to fix to the wall for measuring pupils' heights.

10 .Cardboard and plywood inch Squares ,

11, A Set of geometrical models—cube,cuboid,cylinder,
cone,»phere,square,pyramid,triangular and
hexagonal prism.

12, Metal straight edge.

13. Transparent squared paper (inch squares)

14, Transparent sguared paper(eentimetre sqaares )

15. A pair of compasses and dlviders, protractor,
yard rule, metre rule, set-square-for hlackboard use.

16, Plumb line and a simple clinometer.

17 . Splrit level and mason's level.

18. Cross staffr,

19, Squared blackboard for graphs ,
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J. BOOKS
i 1.Andhra Pradesh, Assam,Delhi,Gujarat,Maharashtra - _
% Mysore and Orissa ‘do not, suggest any books.
g 2. Jhe following States give ‘a 1ist of recommended
| books:. .. - o
. R
| E States Number_of books
“ Bihar SR ‘
z Jamm: & Kashmir . T2 N
z Madhya Pradesh S -
i o oS
' Ra jasthan 8 .
: Uttar Pradesh - |
| 3. The following States list reference books. i" -
States . . .- 1 Nunmber of books ': .
Madras T ’
Lt o . . . ‘:‘ :: "5" R
West Bemgal . - .. - " " qg” o
4, | ,Kerala lists 33 -books” tommor to both general and
composite mathematdies » «-v = < T
| :
i ‘e
}i .
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" List of theorems and problems as.given in ‘*A' school Geometry
Parts I-V' by HS Hall, M,A,, and ¥ H.stevens, M.A,,
, Maemillan and Co.Limited,1761., L
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LIN®S AND ANGLES

THROREM 1 .(ue.l.13) The adjacent angles: which one
straight line makes with another straisht line

on one slde of 1t are together equal to two right
angles-.,
COR .1, If two straight lines cut one another, the
four angles so formed are together equal to four
righf angles . ,
- COR~Z+% When any-number of straight lines “meet
- at a.point, the sum of the consecutive angles
. .8p formed -is equal-to four right angles.
COR.S (1) Supplements of the same angle are
. equal..(1i) Complements of the same angle are
‘equél.,
| | THEORFM 2.(Fuc.l 14) If, at a point in a straight line,
two other straight lines, on opvosite sides of
-1t, make the aJBacent angles together equal to
two right angleé, then these straight lines are

In one and the same straight line.
THEORRM 2 .(%uc.l.15) If two straight lines cut each other,

the vertleally opposite angles are equal.
TRIANGLES

THHEORTM 4.(Euc.l 4) If two triangles hive two sides of the

i meese wem we

one equal to two sides of the.other, cach to each,

| and the angles include® by those sides equal, then

the.triangleé are equal 1n all respects,
THEORTM 5.(Buc.l.5) The angles at the base of an isosceles

triangle are equal.

AN R At s A 510N 148, i i 1,
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THEOR®EM 6,

THEOREM 7.

THEOREM 8.

THEOREM 9.

THROREM 10.

THWOREM 11.

IECEN S e A .

G
COR.1. If the equal sides of an isosceles
trisngle are vroduced, the éxtérior angles at

the base arec equal,

COR.2, If » triangl: is equilatera;, 1t 1s

also equlangular.

(Buc.1.6) If two.angles of a triangle avé” v -

equal to ene another, then the sides whica

are opposite to the equal angles are équal

- to one another.

(Fue.1.8) If two triangles have the three
sides of the one equal to the three sides
of the other, each to each, théy afe equal
in all respects, N
(Fz.l,16) If one side of a triangle is
produced, then the exterior angle is
greater than either of the interior onnnsite
angles. '
COR.1l. Any two angles of a triangle are
tordher less than two right angles. ' |
COR.2. ,Evprv triangle must have at
least two acute angles. ,

COR.3. Only one verpendicular can be
drawn to a straight line from a giveq
point outside it, |
(Buc.1.18) I one side of a triangle is
greater than another, then the angle
opposite to the greater side 1s greater
than the angle onposite to the less.
(fue.l.19) If one angle of a triangle is
greatér than another, then the side
opposite to the gréater angle s greater
than the side ovposite to the less.
(Bue,1.20) Any two sides of a triangle are

(% 4
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THEOREM 12.

b

PARALIEIS

THEOREM 13 .

THEORTM i4.

-5 -

~ together greater than the third side. -- -
- Of all straight lines from a given point

to a given straight line the perpendicular

T 4s the least'.

COR .1, If OC is the shortest straight line

. from O to the straight .line AB, then OC

is‘p@rnendiculaf-to’AB;~

COR-2. T#o obliques OP,00 which cut AB

-at.equal distances from C the foot of the

perpendicular, .are equal.

COR.3. Of two obliques 0Q,0R,1if OR cuts

AB at the greater distance from C the

foot of the perpendicular, then OR 1s greater

than on, T

(Buc.l.27 and 28) If a’straight line cuts
twﬁfbther”straight.liﬁes so as to make
(1) alternate angles equal, or (iidan
exterior angle equal to the interior

opposite.anglé on the same side nf the "~

', .euttire line, or(iii)the interior angles -

on theé same side equal-to two right
angles; then in each case the two straight

lines are parallel. = .

- (Buc.l.29) If a straight line euts two: . -
- parallel-lines, it makes (i) the alternate

angles equal t¢ one.another;(ii)the

- exterior angle egual to the interior opposit§
. angle.on the .same side of the cutting line

(111) the two interior angles on the same

side together.equal to two right angles.
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THREOREM 15, (Buc.l.30) Straight linés which are parallel
.Nf  to the same straight line are parallel to
L ~ one another.

\THEOREM 16. (Buec.l.32) The three angles of a triangle are

" together equal to two right angles.
COR.1. A1l the interior angles of any
rectilineal figure, together with four right
angles ‘as the figuré has sides.

"7 7 " COR\2' If the sides of a rectilineal figure,
_‘which has;néifeieﬁtranﬁ angle, are
 produced in order, then all the exterior
‘'angles 'so férmed are together equal to four

_ | , right»énglese*w'

THHOREM 17. (Buc.l.26) If two triahgles have two angles
of one egqual to two angles of the‘othé}g##;
each to each, and any side of the first
equal to ‘the corresponding side of the
other, -the tridhgles are equal in all

.. .. -respects.

ON THRE IDENTICAL BOWALITY OF TRIANGLES: -

'THEORRM 18, * Two rifht-angled triéngles which have their
| hypdtenuses equal, and.one side of one
«;3, . 7" equal to bne’sides of the other, are equal
| in all respects. ' |
THEORRM 19. . (Buc:l.24) If two triangles have two sides
"r of tHe one equal to tiro sides of the
“other, each’ tG each, Pt the angle included
by the "two sides of ‘one"greater than the
~ angle inecluded by the éorresponding sides
‘of the -other; ‘then the base of that which &
© ‘has thé‘greate%*angie'ﬁéggreater than the
‘base of the other.
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Parallelograms

mHEOREM 20(Euc.l.33) The straight lines which join the
'7'exﬁreﬁities‘of two equal and parallel straigﬁt
" lines'towards'the same“oarts_ére themselves equal
‘and parallel. | | |
THEOREM'zl.(Euc.1.34): Theoopposiﬁe'sides and angies of a
parallelogramxare eoual to:oﬁe another, and
each diagonal bisects the. oarallelogram. "
COR 1 If one sngle of a parallelogram is a |
“tight angle, all 1ts angles are right angles.
'~ COR.2. All the sides of a square are oqual- and
all 1ts angles are right angles.‘ _ o _
| COR.3 - The diagonals of a parallelogram”"gr.
’?”bisect one another.. J o
THEOREM 22, If there are three or more narallel straigh*
" 1ines, and the intercepts maae by them on any
' transversal are equal then the corresponding

Intercepts on any other transversal are also

e .»’ Lt

- el A e -

¢, re “

o ¢ -

P "’|':"‘ e
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- Seata i adne 0

equal. , 1 i , ,
'?iCOR%R In a toangle ABC if a set of llne Pp,Qq,
' Rr,.....,drawn parallel o the base, divide one
side AB into equal parts, thev also divide the
~other side AC into equal parts. v”“' )
ARTAS | | | o
THEORFM 23 . AR%A OF'ART‘CW‘AT\IGLF‘ o
THEOPWM 24 . (Bue I.BS)Perallelgrames on the same baso and
| between Lno same parallels are. equal in area
Area of a Prallelogram |

THYOR'M 28, ARTA O A TRIANGLE < .

bot e
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THROREM 26. (Buc.I .37) Triangles oh the same base and
between same parallels (hence, of the same.

altitude are equal in area.
THEOREM 27.. (Buc.I 39) If two trianrles are e~ua1 in area,
and stand on the same base and on the same
side of it they are between the same parallels.
THRORFM 28. ARFA OF (1) A TRAPEZIUM '
o (ii) ANY ﬂUADRILA‘T‘F‘RAL
Area of any Rectineal Fivure i , _ , !
THEOREM 29. (“‘uc I A7 T’YT'HA(:ORAS 1S’ THEQRF‘M) In 4
R rlyhtanvled trlangle the square deScribed on
the hvpotennae is equal to the sum of the
squares described on the other two sides.
Experimenta Proofs of P ha ras's T eorem.
THEOREM 30. (Wuc I A8) IF the sauare described on one side
of a triangle is equal to the sum of the . '
squares described on the other two sides, then
~the angle contained by these tWO sia;s is a
. rirht angle. S
.nslﬁr_qice._cmgs o
THEORWM 31l. (Fuc.III.3) If a strnight line drawn from the
‘:%g.centre of a circle bisects a chord which does
" not pass through the centre, it cuts thé chord
at righbwangles. “ | _
Conwersely; 1£ 1t cuts the chord at right
angles, it bisects it.
COR.I. The straight line which blsects a chord
at right angles passes through the centre.
COR.Z. A straight line cannot meet a cirele at
more than two points. S ‘ : s
COR.3. A chord of an cirecle lies wholly within '

it.

Y
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THEOREM 32.

-AQ-

One circle and onlv nne, ‘can nass "through

| anv three points ‘not in the same ‘straight line.

cor.1,

THEOREM 33.

THEOREM 34 .

THEOREM 35 .

THEOREM 36.

The size and position of a circle

are fully détermined if 1t is known to pass

‘through three giwen points .

COR.2. Two circles’ cannot cut one another

in more than two points without coinciding

b e,

entirely.

(Buc .ITI.2) If from a point within.a.cirele > :

. more than two enual straight linesfcan be

drawn to the circumference, that ‘point is the
centre of ‘the circle. '
(Euc.iII.lé)fﬁqnai chords of a circle are
equidistant from the centre.
ConwerSelv,dhords ‘which are’ equidistant

from the centre are equai.

(Euc.III J15) Of any two chords of a circle,
| that which 1s nearer to the centre is

greater than one more remote. .

Gonmersely, the greater of two chords is

L

nearer to the centre than the less.

b

COR The greatest chord in a eircle is a
) diameter.‘ |
(Euc £II.7) If from any internal point, not
“the centre, strailght lines arc drawn to the" "
circumference of a circle, then the
‘greatest is that which nasses through the
centre, and the least is ‘the remaining nart
of that dlameter. And of any other two
such lines the greater is that which

subtends the greater angle at the centre.

. g -""":T'




A A A

70~

THEOREM 37. (Bue .III.8) If from any.eiternal point ¥
B stralght 1lines are drawn to the eircumference
of a circle; the greatest is that which
pésses'fhrough the centre, and the least is
that which when produced passes'through the
centre. And of any other two such lines, the
greater 1s that which subtends the greater
"angle at the centre,
ANGL™S IN A CIRCLE
THEOREM 38.  (Eue.IIT.20) The angle at the centré of a eircle
| s double of an angle at the circumference
éténding on the same are‘“ |
THEOREM 39. (BucIII .21) Angles in the same seyment of a

L4

'circle are equal.
Conm@rse of Theorem 39, Enual angles standing
"on the same base, and on the same side of it, »
have their vertices on an-are of a cirele of i
which the given base is the chord.
THEOREM 40,  (Euc.III.22) The opposite angles of any
quadrilateral inscribed in a ecircle are
together equal to two right angles.
CONVERSE OF THEOREM 40, IF a pair of
opposite angles of a quadrilaferal are
supplementary, its vertices.are concylic.
THEdREM’41;: (“uc.III.al) The angle in a semi-circle is
| " a’right angle.
COR The angle in a sogment greater than a
semicircle is aeute and the angle in a

'segment less than a semi»circle 1s obtusa,

B




THEOREM 42,

THEOREM 43,

'THEOREM 44,

THEOREM 45. -

ggpgencg ,
THEOREM 46,

THEOREM 47.

(Bue JIII.28) In equal eirclés, arcs which

subtend equal angles, either at the centres
or at the eircumferences; are equal.

COR. In equal circles sectors which have
equal angies.ane equal. |

(Euc.IIi 27) In eaual ¢ircles angles,

elther at the centres.or at the circumferences,

* which stand on equal arés are equal.

(Buc .IIT 28) In equal circles, ares which are
cut- off by aqual chords are edual, the mejor
are equal to the major arc,'and the minor

to the minor. . .- "

(Zue. IIT 29) In.equal circles chords which

‘cub off equal ATcS are equal

-
-

.-The'tengent at any poin%fc5'e eircle is

'nerpondicular to the radium drawn to the
point of contact "CR.I.’ One and only oue
tangent can be drawn to a circle'at a

given point on the circumference.

~ COR .2. The oerpendicular to a tangent at

its point of contact .passes through the
centre.

COR 3. The radlum drawn perpendicular to tho
tangent passes through -the noint of contact
Two tangents can be drawn to a circle from
an external point. “ '

COR, The two tangents to a ecirele rrom an
external point are equal, and subtend equal

angles at the centre,
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THEOREM 48. If two circles touch one another, the centres r

and the voint of contact are in one straight: ;-
line.- | ) o
COR. 1 If two cireles touch externally the

1.;

; ' . distance betwéen their centres is equal to the

sum- of:their radii.

COR.2, If two circles touclﬁ.iﬁtérnally,, the

| -, distance beétWeen their centres is equal to the
. - ~difference of their ”adii . | .. |
THWOREM 49, (Buc,III.32) The angles made bv a +angent toa~ :

eircle with 'a chord &rawn from the noint of

ot e g - 1 ¢

ot + ecntact are respectiVely equal to the angles
in the alternate segMents of the circle.

Geometrical Fauivalents of Some Algebraical Fbgmgla Cee i

THEOREM. 50.. .(Buc.II.L) If of two straight lines, one is

divided. into any number of oarts the rectanglggzj

contalned by the two lines is equal to the sum.

! . of.the reétangles contained by the undivided

-+ line and the ‘séreral parts of the divided line.
. GOROLLARIES .(Euc .IT,2 and 3) ,

THEOREM 51. (Euc.II,é) If a straight line is divided
internally at ‘any point, the square,on the glven !
line 1s ;qual to ‘the sum of thé squares on the
two segménts together with twice.the'rectangle
contained by the segments . .

TFEOREM 52. (Sue.II.?) If a straight 1ine is divided

.. externally at any point thesquare on. the
. glven-line is equal two the sum of the

Squares on f:he two segments diminished by *

twice the rectangle contéined by the segments .
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53, THROREY

THEORTM 53 .

THROREM &84.

THEOREM 55.

THTWOREM 56,

-73-

(Euc.II 6 aidd 6) The difference of the

'équérés on two straight lines 1is equal to

‘fhe fectahgle contained by thelr sum and
difference.

COR. If a straight line is bisected, and
also divided (internally or extefnaily) into
two unenqual segments; the rectangle contained
by these segments is equal to the difference
of the squares on half the line and on the
1ine between the points of section.

(Ene.II.l2) In an obﬁuse-angled triangle, the

" sguare on the side subtending the obtuse angle

1s equal to the sum of the équares on the sides
containing the obtuse angie together with twice
the rectangle contained by:one“of those sides
and the projection of the other side ﬁponlit.

(EuC.Ii.las'In eﬁery triangle the square on

‘the side subtending aa acnte angle 1s equal

to the sum of,ﬁho squares on the sides containing

' that angle diminishéd by twice &he rectangle

contained by one of those sides and the

projoction of ‘the other side upon it.

In any triangle tho sum of the squares on two

slides is equal'ﬂo tuice the squarc on half the

third side together with twice the sauarc on

the median which bisects the third side. /.

RECNT ANGLES IN CONNECTION WITH CIRCLES

THEOREM 57.

(Bue III .35) If two chords of circle cut at a
point within 1t, the rectangles contained by

thelr segments are equal.
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THEOREM 58,

7l

(Fue.III.36) If two chords of a clrcle,:

' when prodmeed,cut At-a“point outside it,

"the rectangles contained by their segments

" dre equal. "And e:6h rectangle is equal to

T THEOREM 59,

the squere on the tangent from the noint of

"intersection.

(Bie JIT.37) -If from a point outside a elrcle

two straight lines are drawn, one of which

" cuts thé citcle, ‘and the other mects it

" and 1f the réctangle contained by the

whole line which cuts the eircle and the
pdTt Of it outsfde the circle isréqﬁéim'”'

' to the square on the line which mocts the

P
»¢ 2% Teme o

* PPOPORTTONAT

circie, then the line which meets the circln

1s 'a tangent to it 7’
DIVISION OF STRATGHT LINES

* "THEOREM 60. -

.THEOREM 61 .

(Bac VI.2) A straight 1ine drawn parallel to
orie §1d¢ of a triangle cuts the' other two
" sides, ‘of those sides produced
proportionally,”  © 7
(Buc. VI3 and A) . If the vertical angle
of a triangle is bisccted internally
-or-externally, the bisector divides the
base internally or extermally ifto =
segments which have the Same ratic as the
other sides of the triangle.
Conversely; if the baseis divided
internaliy-or'extérhaiiy into-ééQmeniéL :
proportional 6 the cther side of the
triangle, the 1ine joining ths point of
section to the vertéx bisccts the vertieal

anzle Internally or externally,
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Equlangular Triangles’
THEOREM 62, (Buec.VI .4) If two triangles are equiangular

to one anothef,’their corresponding sides

are proportional,

THEOREM 63, (Buc . .VI.5) If two triangles have their sides

THEOREM 64 .

THEOREM 65.

THREOREM 66.

proportional when taken to ofder, the
triangles.are equlangular to one another,

agd those angles are equal which are opvosite
to corresnonding sides.

(Bue VI.7) If fwo triangies havg one angle of

- the one equal to one angle of the other, and

the sides about the equal angles proportionals,

the triangies are similar.

(ﬁuéJVI.7) If two tfiangles have one angle of
the one equal to one angle of the other, and
the sides.aﬁout another angle in one
proﬁbrtiohal to the corresponding sides of the
othery then the third angles are either equal

or 'supplementary; and in the former case the

- triangles are similar.

(Buc .VI.8) In a right-angled triangle, if a
perpendlicular is dra;n from the right angle
to the hypotemmse, the triangles on each side
of it are similar to the whole tiuangle and to

one another,

SIMILAR FLGURRES

THEOREM & ,

Similar polygons can be divided into the
same number of similar triangles; and the
lines jolning corresnonding vertices in each

flgures are proportional.
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THEOR™M 68.

THEOREM 69 .

- 76~

Any two simllar rectilineal figures
may‘be'so placed that the lines
joiniﬁg corresyonding ver£ices are
concurrent . |

(Buc VI.32) In egual circlés, angles

whether at the centres or circumferences,

have the same ratio as the ares on which

they stand.

~ PROPORTINN APPITIRD TO ARTAS

THEOREM 70 .

THEOR®M 71,

TEEOREM 72,

THE\JRW 73 .

THEORFEM 74,

(Buc JVI.1) The areas of triangles

of equal altitude are to one another
as thelr bases.

If two triangles have on angle of
the one equal to one angle of the
other, thelr areas are proportional
to the rectangles contained by the

sldes about the equal angles .

(Fue JVI.19) The areas of similap

triangles are porportiohal te the
Squares on corresponding sides,

(Bue .VI.2) The areas of simllar
polygons are proportional to the
squares on corresponding sides .
(Euc VI .31) In 2 rlght -angled triangle,
any rectllineal figmre described on
the hyvotenmse 1s equal to the sum
of the two similar and similarly
described glemres on the sides'
containing the right angle.

SRR Y
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~ THRORTM 75..

"RECTANCLES IN CONHEGPION It CIRCLES

(T‘uc III.35 and 36) If‘ any t#o chords of a

.+ clircle cut one ﬂOthO* internally or externally,

THEOREM 77,

rot 1t
R
H L

THEOREM 78.

,“_the rect ngle containo by the Segn anbsof one
. 1s equal to the rectangle contained by the

_segments;of.the other.

COR. IF from an external point a'secant and

~ a-tangent are drawn to a circle, Fhe rectangle

yii-contained by ‘the whole SDCint and the part of
'»it outside the circle is equal to the square
 on the tangent. o

THEORRM 76.

If the vertical angiefof a triangle"is'bisected
by e‘straight'line-which cuts. the base; the
rectangle contained by,the_Sioesﬁof the

© triangle is equal,fowfhe nectengleQéonfainedﬁf

; by the'segmentslofﬂﬁhe oese, together with

the square on the straight line Which bisects-
the angle. ‘ R |
If from the vertical angle of a .triangle.a

‘straight line 15 drawn oeroendicular to-the

‘base, the: rectangle contained by the sildes of

‘the trlangle is ‘equal to the rectpngle ‘contaifed
bv the oernendicular and the dlameter of the e
ﬁcircum-circle. | | | o
V(Ptolemy 's Theorem) The rectangle contained
/ by the diagonals ‘of quadrilateral inseribed

in a circle is equal to the sum, of the two

rectangles contained by 1ts opnasite sides.

PRORIﬂMS ON LINWS LND, ANGLF°

Problem 4

Problem‘

N L

) 1 To bisect a glven’ angle.

;,z.jro bisect a given stralght line.




b A i a e e

PRORIEM 3, To draw a straight line‘pernéndicular to a glven

straight line at a given point 1n 1it.

PROBLEM 4., To draw a streight 11ne nernendicular to a glven

. straight line from a glven external point.

PﬁGBLFM 5 At a yiven point in a given straight line to make
an angle equal to a civen angle. ;

PBOBLEM 6.4-Through a glven noint to draw a straight line
parallel to a given straight 1ine.

PROBIFM 7 To divide a given straight 11ne 1nto any number

of equal narts.

THE CONSTRUCTIQN OF TRIANGIES

oL ~ e

PROBIFM 8. To draw a trianple, having éiven the lengths of the
three sides. -
PROBLEM 9..To. construct a'triangié”ﬁaving glven tﬁo sides and
an angle- onp031te to one of them.
PROBLEM 10 Jo construct a right-angled triangle having given
. .. ‘the hypotemuse and one side.
The Construction of Guadrilaterals.
PROBLEM 11. To construet 4 quadrilqteral, piven the lengths
of ths four sides, and one angle.
PROBLEM 12 To. construet a parallelgram.having given two
_adjacent sides and ‘the included angle.
PROBLEM 13, To construct a square on a givenﬂside ‘
PROBIEM 14.To find-the locus of a point P which moves so that
its distances»from’two fixed points A and B
.are always eoual to one another. -
PROBLEM 15. To find the locus of a point P which moves so
that 1ts‘perpendicu1ar:distaﬁcéé from two given

straight lines AB,CD are equal to one another.

M-‘mmél%\w:. .
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Intersection of Loeci |
_g 4 The -Concurrence of“Sfréiéht“Liﬁes in a Triangle

1. The perpendiéulars draim to the sides of a trianple

from thelr ‘middle points are concurrent.

'"'lI.? " The bisector* of the angles Gof a triangle are
concurrent R L
ITI.. The medians ‘6f a triangle are concurrent.‘
COR.. The three medians of a trlangle cut
‘oné another at a point of trisection, theur

‘greater segment in’ each being towards thena

ey
P . R
“s

angular point . o
'*‘FROBLEM 16 To draw Squares whose ‘areas shall be‘respecfively
S | twice, three-timés, fcur times.....“that of a
given square, - o o _ .
. "Problems on Areas _
PROBLEM'l?. :“o describe a narallelogram equal to a glven
| ' triangle, and having one’ of its angleu equal
pcﬁa‘giveg angle. : | |

.-t PROBLEM 18. To drav a triangle equal in area o a, given

. quadrilateral.. = - j'; - _

.- PROBLEM 10, "To draw a parallelogram equal 1n area to,a
glven rectilineal figure, and having an
angle equal to a- given angle.

GERMETRICAL AT\TI‘LVSIS o
PROBIAM 20. Given a eilrcle, or an arc of a circle, to
LR find its centre,’

PROBLEM 21 ~ To bisect a given arec.

PROBLEM 22, To draw a tangent-to a cirele from a glven

3. *

éxternal point.
THE CONSTRUCTION OF CIRCIES

PROBLEM 24, On a glven straight line to:describe a segment of




. CIRCLES
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.a -elrele which shall cont in-an angle enual

-to a plven angle..

COR To' eut off from a given circle a segment

.. eontaining a given angle, it 1s enough to

draw a tangent to’ the circle, and from the

. point’ of enntact to draw a chord making wilth

~the tangent an angle equal to the glven angle.,

IN RELATION TO RECTILINEAL FIGURES.

PRORLWM 25.

PROBLEM
PROBLEM

pﬁbBLEM'

PROBLEM

PROBLTM

PROBLEM

PROBLM

PRORLEM

PRORIEM

PRORLEM

26.
27,
28.
20,
30.

31.

32.

33.

34.

35,

PROBLEM 36,

Tovcireumscribe a circlefabout a given triangle.
To 1nscribe a Eirele in a given triangle.

To draw an escribed circle of a given triangle.
In a given circle to inscribe a triangle
eauiangular to a given triangle.

About a given circle to circumscribeia triangle
equlangular to a given triangle.

To draw a regular polveon (1) in (11i) about a

ziven cirele.

To:draw a ecirele (1) in (ii).about a regular

polygon.

'To draw a square equel In a rrea to a given

rectangle,

To divide a given straight line so that the
rectangle contained by the whole and one part
may he equal to -the square on the other part.
Te draw an isoéééles'f}iangle having each of
the angles at the base'double of the vertical
angle. |

To find the fourth proportional to three given
straight lines.

T find - the third pfanortional to two glven
straight lines.

- et

*

N




PROBLEM 37. To divide a given straight line internally and

externally in a gilven ratio.

PROBLEM 38. To find the mean proportional between two
glven straight lines.

PROBLEM 392. On a side of given length to draw a figure

similar to a given rectilineal figure.

PROBLEM 40. To draw a figure similar to a given rectilineal

figure; and equal to a given fraction of it in

area .
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INTRODUCT ION

o 28

ThlS brlﬂf report is an ana1y81s of 43 books in elementawy

" mathematics that are in use in various states ‘of the country,

The purpose of this study was . to get an analytlcal opinion of the

‘ teachers about the books in.use. The textooex in most cases is

the only source of material for instruction. It provides

sugagestioms for development of processes, practice exercicess

‘'study helps and tests. It was felt that the analytical opinion
:,of,the.tgépﬁgréfqn these aspects.of the textbook will be of immense
"vélué_in‘prephrinq instruct&onal material on;ﬁhe‘topiqs included

in ‘the “curriculum guide.

The tool used for this study was a questlonnalre for

'ﬁfgglteachefs; (See Appendix 2. )

Development and_description of tool? .
v "MWhoever sets out to measure the qualltles of a textbook soen

discovers that not. all its qualities are measurable and no

scientifically evolved standards or nomms exist for mezsuring these

qualities. vMuch.reliance is to be placed upon the-quggﬁent and

" eXperience of the examiner. The examiner should know the textbook

"’ and''the scheol conditions, and should have a set of mental strdards

by which to judge the various qualities. It was, therefore, thought

"+ appropriate to request school teachers to give their opinions on

' the books:they used in class.

.To secure unlformity in infomation a questlonnalre wAas

prepared by the project staff and for this purpOSe, a prel1minary

~survey: of about 30 mathematics books was done. This survey helre d

inceciding about the various aspects of a textbook on which,tle
questions could be organized and in listing items that could go
under each aspéct. It was soon realized that to have a detailed
analysis or to cover every type of infoxm ation 1n -2 te xbbook, it
was necessary to work out lengthy analysis-sh-ets, which will

take a good amount of time tp fill in. Since the purposq was mot -

to compaie,one set of books with another, it”was de¢{ded not

to have very detailed analysis sheets. On the other hand, it was

felt that the opinion of the teacher on the aspects of the book
‘ ' : PTC
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he used-.could bast Be obtained tﬁrduqh a few open-ended ‘quastion.

. The. first:"draft of the questionnaire prepared by the project
staff was sent%tO'gg.éﬁﬁeigénbéd school teachers and lecturérs in
colleges for their ¢dmments. It was than modified in the light of the ©
sugoqsfidns received. These changes were very minor and did not.change
in any way the structure of the oriéiﬁaia

The quastionnaire uSed ir this study was oraanized under the
- .
following he ads
A+ General Information? authorship’ paper and printings
printing errors’ Languaee of tha book, etc. ‘
Bs General Organizaticn of the Tewtbook: conformity of the
texthook to "the sylilabus’ sequance of topics trzated, etc.

C. Subject-matter? type of material - solved examples, practice,
excercises, problemg, test papers, revision exercises, etc.

. .

. g,

D. Style of Writino! presertation of topicsi explanation
of conceptss quality of language used, etc.

Es .Pictorial and Graphic Illustrations? apprOpriaténess and

' accuracy of illustrations and their contribution to the
.understanding of'méthemntiCpl ideas., = ‘

F+ Miscellaneous! thres open-ended questions on i) the
continuity of topics from grade tograde’ ji) the type
of material that the t=xtbook should includes and iii) the
ovér-all opinion of th= teacher. ,

The_Sample: ‘ . *

. Tﬁe que stionnaire was sant to about 200 .school feachg;;*who ware
reﬁuestedkto fill in the information mdtb'@egérd fo‘tﬁe ;ex#bqog‘that i
in aétu;l use for féaching eﬁem?piary'maﬁﬁematics- Response to the "y
QUest}onhaires was not very ErOﬁpt‘and reminders were $ent to the . |
persons who #id not resnond. After waiting for a fairly loﬁg‘iime
( about 3 months) only §Q qusstionnaires weré received back from the
teachers. A close scrutiny of thesa questionnaires revealed that in
l7lcasgs the teacgérs had sent. information on a beok th;t'wés in use
in a lower clsss 6£;foil§eﬁching optional'or-advanéed mathematics.

Therefore for the final analysis, only 43 questionnaires were found

relevant. The é%ate~wi§e.distributién.qf these questionnairs is as

Ca e g

follows s ‘ BT Loe Co b e . - .
l. Andhra Pradesh 1 53‘;3;mmU‘é Kashmir 2
2. ASsam C 3 6. Kerala 2
3. Bihar 1 ., .+ "7+ Mysore -2
Yoo “Gujarat 8 8+« Madhya Pradesh 4

o PTO
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. a

10.
1ll.

A

¢

‘Madras *

Orissa
Punjab

NN

3=

.. 12,

13.
14.

~Rajasthan
.Uttar Pradesh

West Bengal

g

1
2

Slnce thn qus stlonnalre did not go into- the details of

'

the ‘sources of pvoblems and their adequacy, a detailed
ana1y31s of 28 hooks was doné by th2 research staff. The

data colle ted for 9 topics are presented in the Appendix 3.

The procedure of %nélvsis= | -

Th; information obtained on each questionnaire was
transféfféd“to a single sheest for each category for the
purpose oﬁ'dfawing conclusioné.

Ihé intérprefation'suffefs'from the "limitations

that accrue td.the dﬁestionnaire technique of study.. In some

cases the answers were vague and inconsistent. The interpretation

‘of the information éupplied by teachers is given in the following

.
B
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A. GENEZRAI. TMFORMATION

Authorship

Many things are eXpeéfed'of a person who writes a
textbook. His obligations are ndt confined to mere'compilafion '
of infgﬁﬁation regarding the subject-matter but extend along many
avenqu - the promotion of effective teaching-learningyéituations,
disc;ﬂnihating-between the "important and the unimportant within the
,subject,:gﬁd hélping pupils'achieve the objectives of the subject.
The author of the textbook must therefore possess several quallties.

Thorough knowledge of the subject-matter is a sine gqua non fof him.

He éhould know the pupils for whom he wants to write their nature,
na2ds and interests. 1In addition, he should possess a style of
writing Wﬁich‘will make his book readable. 1In drder‘to organize and
presant the content in 5 more effective manner the texthook
.author Ehould remain vigilant in achievino the objectivcé, providing
: exarcises and activities which will preduce the désired understan-
dings and skills, anticipatino specific difficulties of pupils,
adoptina devices and illustrations, and many other such things.
Usu§lly a single author does not have all tﬁese qualities.
If the aufor is a school teacher he knows better about the pupils but
is likely to be out of touch with the recent developments in the
subj=ct and thus is pcor in the knowladge of the subiect. On the
other hand, if the author is a scholar or a univaersity teacher, he
does not knov the school children so well. There is, thersfore, need
for collanoration betwsen tha two. The collaboration of an
experienced training college teacher, who can help in suggesting

suit able methods of presentation may also be helpful.
From this point of view the knowledge of existing pattern

of authorship in our texthooks would be interesting to know.

Data_ about Authors
Out of 43 hooks in the sample, threse books do not give

any information about their authors. Two of them are published by
the State Governments and have bsen written by authors appointed by
the State. Of th= rest, 14 books have b2zn written by single authors,

21 by two authors and thr=e by three authors. Thus, nearly 60%
PTO
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. textbooks have’ been wrltten by joint authors.

vy

~‘¢:1¥°' "No inf ormntlon is glven about ths teachlng exper1enc* of

tha author or ths’lnstltutlon in which he works. Only th"lr nams: <
-and :degrezs.are given. ll% of these authors have a doctoral dug.az,
69% are trained and possess a R.T d., B:T. or C.T. degree. 17% havs
A masterts degrae and no degr=e in t: achlnq- The subjsc# of tha

master's degree is also not,glvcn. %4 hold a master's degrze in

L oea.

L4

The various patterns in quallf1thlons are MeA., B. T.,Moa.,

BEd"M A"Mpd" M"}’CT"MSC', BFd’M A. OT MSC" g 4-

, B.,Pd., Be e,y GsT+3 BeSC., Mc3d.5 B.du, D.Sc.

o r, f
v

ﬁﬁii'?".'" The. moSt popular patterns are MeAs, BeT.3 MeAs or M Sc,

BV BJEde ‘In case of 1oint authorshlp in only one case none of
tha authors is tralned, in oth”r cases at 1east ons of authors xs

Qualltv of paper .

The phy31cal or mechanlcal featurss of A textbook include

© the numbsr of pages, page size, hinding, papsr, print, etc. hsss

physical aSpects contrlbute to the readablllty and usability of Lko
textbooks ~ If the’ papcr is of good quality, printing will be clegaw
and attractive and the book Wlll last longer The price of thg.hook
also depends on tha qUa11ty of the paper.

“

.- Nearly 72% of the - books in the sample are reported to hays
used white paper whichis not llkely to wear out easily, 23% white
paper which is likely to wear out easily and 5% yellow1sh pagar
which is not 1likely to wear out easily. On the whole, we can
therefore say, the paper usad in these books is of good quallty and
also durahle.
Numbar of Pages | 1
The number of pages has a two.fold significancs. Firstly,
it affects the price of the book- A book containing more pages wil
be priced hlgher than one wmth fewer pages. Sacondly, it determinec
the quantity of content proposed for study. | The practice of giviny
page~-to-page asslgnment is very common with mathematics tsachars and
so the number of pages determine the amount of material that the pupil

are expected to learn. The textbooks in tha present Sample differ

]
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in the areas of mathematlcs thmy deal W1th and.the number of, years

for which they Are used JThQ aanplc Jncludeo textbooks on arithmetic,

¢

{geometry, algebra and oeneral methamatlcs (1n whlch all ;the -+

i

dlffcrent branches are th together 1n one volumf)- Some of.the
books in the sanple are useo for One .year, some,for.two years .and
othors for three yearse Thc ranoe of the number of pages for the

sample understudy 1s as ollowsa«th ' I S EPI

Books r:/ Geéneral Arithmetic 'Geometrylltw;lgebra
No. of - Maths. :
16630 ' '80-139 - Bs " 102-131
212~ 602 . - 716 - :186.322: -17%5-536

278-431" 596-656 204-336 523-626

©Tt.1s impossible “to gcnclallze any patt”rn fr°m the above:

table. It 1s hbwetrr" clear chAt in t rms of tue number of pages

A

the load on thc puplls is qu1te ncavy- Tha bo - ks used for three

wpa i L

years seem to be quite bulky. The load W1ll be falrly heavy

where separate books for Arvthme+1c, Geometry and Alqebra are used.

Prlntlnq Errors
| Mo textbook must contaln prlntlng mlstakes, and then they
become v1tal in a Mz thumachq textbook. Compla1ﬂ§ about answers

glven 1n the book not ta]lylnq W1th those arrlved at by the, W e

puplls are not uncommon- In th present Sample of 43 books, it is

reported that 23 books contaln prlntlng errors, the range Oﬁ.tb? §

number oF errors bc1nq ‘rom 3 to lOO

No.‘of Prrors ‘ : No » of Bnoks

0-.310 - ' : o e §
11-20 o
21-30 °~ . ' 3
3 1-40 : 4 w
100 M

ﬁg;g“of Publication

in the mathematlcal content and in the social appllcatlons

of mathpmatlcs- It Was, thelefore, thought useful to collect

The textbook “in mathomatlcs should be up to date both

]

the fOl]ow1ng information on chc books in the sample-
. : , o . , N T R
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in mathematlcs, may be due to the High School and Higher Secondary

pattern of schoollng or dlver51ficat10n in courses, there is only one

¥ book ¢ coverlng all the t0p1cs 1nc1uded in the wvarious syllabuses.

%
:

P
i
:

The addltlonal t0p1cs included in these books ares leflcult sums on
Vbleme, Capac1ty, Insurance, Banking, Forelgn Exchanges Proofs of
~the theoremsv Deductlon and constructlon problemsi Approximations

§ . Intersectlon of Circlesi Tangent-"

: | ; Mathematlcs is a sequential subject and the learnlng of a new
concept is intlmately connected with those already learnt. It is,
therefore, necessary that ‘the mathematics textbooks should present

toplcs and concepts in proper order so that at any stage the learning

i 1s not inpaired-' In most books in the sample the sequence of topics
;,S; .

is Satisfactory ‘and only in 10, it is not so. In Arithmetic the

reorganizatlon is sugqested by way of shifting the :application topics

L8
;“ L. -A-E . ,..1\ K

such .as banklnq, 1nsurance, household accounts to a stage later

il it 12

rrvwm——

n than tOpics such as.average,-percentage, etcs In Algebra it is

suggested that 'harder cases of equations, fractions-and harder

1 - 1%
& .problems' should ‘be shifted to a later stage and statistical graphs
should preceed algebralc graphse. In Geometry the area and volume of

1 circle should be shlfted to a later stage.

(T chwmmrmnm

o

Since in practically all cases thc textbook relates to a

-specific. sytlabus, and most of the syllabuses only mention topics

ciitadse onlyqthrough the prescrlbed textbook that the: teacher gets

- an..idea of the . scope of varlous tOpics and the level of difflculty

~at :which -the topics are to be treated . He uses textbooks for the
development of a new t0p1cs, for practlce on a toplc already
introduced, for rev151on of the topics for plannino the examination,

for assigning home work and for many other instructional activities.

. The usefulne-s of the textbook thereéfore, very much depends upon the
extent 1t meets the requlremeﬂts of the wvarious instructional '

¥¥

actlvities. I | | Ny .
_ " The subject matter in the books under study con51sted %f- o
1 a).f~ Description in narrative form 83.7%
; b) - Illustrative,solved exanples“ | t - - 90.7%
%) c) Practice evcercisss | o - 93.6%

PTO
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publlshed before 1950 5. during 1950-54, 12 dur1n~ 1955 1959,l

h‘and 1,each,1n the eleventh and the fourteenth. .-

' the svllabus or the currlculum. Moeover, most svllabuses are

SleVlshlV.v

Educatioh” Department/Unlversltv. Each book covers ull the

- 7A -
a) The date of publicrtion of the first ed1t1on is not glven

in six teytbooks 1n the sample. Out of the rest 1'bodk'wés”"

k3

“q

)

LT A

19 during 1960-64.

- u', A
R VY :

b) The dete of publicaticn of the latest edltlon is not a1ven o

1n seven textbooks in the sample. Out of the rest I book 1s
oF

‘dated 1954 ed1t10n9 3 books, 19613 7 books 196? 6 books, 1963

and 19 books, 1964,

:;, “

It is not clear from the 1nformet10n aVallable whethpr

the edition in use is-revised or simply.a reprlnt‘ofzan.olger

edition.

‘o .
) P

(c) The number of editions. publisheqd so far is not ment1oned in

= textbooks. .out of the rest, four books are runnlng in the 1
first edition, © books. in -the second, 5 books in the th:rd, 3
_books An the fourth, 6 books in the fifth, 2 books 1n the twelfth

T -

"

Longuage of the books. : . i S L

-.-n.,,' .-

- Out, of the.-43 books in the ssmple, 36 books vere o”igin- "

...ally written in a regionel language snd the remalnlng 7 were.

.written originally in. Englsih snd transleted into the realonal

languages. One book written originally in Engllsh'has~been.v
translated into two end enother into four regional langusges.

B. GEN RAL ORGANI ZATION OF THE TEXTBOOK

In most of our schools the patter1 of teachlng 1s deter-

.Tmlned bv the organlzatJOn of thetextbook used bV the teechers.

....f,

Almost all teachers teach the prescrlbed textbook and few consult

‘\
'R

l

too brief to clcarlv 1nr1cete the scope of the toplcq. This is
~ L

| why the teachers debend enulrelv upon the textbook and use it

l~, . . ‘P
, .

All the books 1n the Sample strﬂctlv follow e svllabus“

| preserlbed DV a Board of Sacondarv Bducetlon/Stage Govt. /J e &4

topics included in the syllabus it follows. Only seven books
‘in the,O&mple have topics which are.not In the” syllabus. The"
maih “réason for this seems to be tHat 1n States where
thord is more then one course ‘ I

hare b
ot vnses
L —

Vet
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d amnswers to sums in exercises 81.4%
e, Exercises for revision . ' . 55.8%
f ~ Test papers » 55.8%
g Answers to sums in tost pmers 58.1%
h} Question papers of Boards and Universities 39.6%
i Discussion in question-answer form 18.7%
k| Diagnostic tests 11:5%

It is thus clear that most of the books contain some descriptive

material mainly consis ting of definitions of new terms, solves

exanpies illustrating computational skills and prohlems situations
and exereises‘fof praciice with théir answers. Less than 20% books
contain discussion in question-answer form and diegnostic‘tesfs._,"
It is, therefore, quite likely that pupils do not get'treining in
raising questions and finding out answers to them as they‘read
the.book and merely memorize the various constituepteeleﬁents of -
the content arranged according to.logical sequence. Te achers

aze also not provided with sugaestions to-test the outcomes of

1n5truct10n and learning as evidenced in the behav1our of the pupils.’

Solved_exanples and practice exercises
Soiﬁed exanble" and practice exercises are fairly tied'together

in. the sense that both. are arranged according to le vels of difflculty:-
in computatlon. In some books even the correspondence between the =
solved example and the praetlce exercises of the same type is
indicated. ' This leaves _very ‘little initiative to pupils to think
about the basic. concepts,. relailonshlps and principles because

they can always solve a set of exercises by substituting the figures
in the model solution for those given in the solved examples Thus

the setting for learning provided in textbooks leaves little scope
fo“ ch01ce of methods and the manner in which the anQWers to sums

can be obtalned- 'In"about 25% books it was reported that Solved
e xamples do not clarify concepts and so the books are of little
value for & bright Student to study on his own from the book. A
number of errors were also reported in the exercises, the range
being from 3 to 100.

-Revision Exercises

Nearly 60% bcoks contain revision exercises which ere, in
most cases, given at the end of a topic or after all the topics

have been covered. The sums in these exercises are arranged
according’ + to levels of difficulty. In cases where they are given
after all the topics have been covered the order of topic is not

often taken into consideration in listing the sumse JYhe purpose of
revision exercises is nol clear’ thev only appear to give PTO
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extra practic: in solving typical sums.

Test papers

Neaflyiéo% books contain test papers which are mostly given
at the énd of tﬁe~book; their ovicus rurpose appearing to be prepara-
tion of pupils:fer examintions. The sums included are selected from the

point of view of their relative worth for examinations. In nearly

40% books questien papers of a Board o university set in previous years

are alsoygiVen- These papers provide supplementary practice material

and a strong motive to achievement.

E_r'eblem S
Problems have an important place in the content material

of a mathematics textbcok. 1In all the books in the sample, prohlems
are provided but no book encourages probiem-solving;as a methoa of
learrfng mathematics. Although there are'in exercises exclusive sums
for computatior, in the problems tco there is more emphasis on

cemputationel complexitiess By 3ll such exercises for study which go

* by the name of 'problems', the books do not .encourage the child to

study the situation. =ach problem is-an isolated problem in the sense

“that the 51tuat;on presented in it differs from the 51tuat10n preseneted

by the prec-«dlng or the succeedlng problem with regsrd to the source

of the situation or the type of activitv inwolved or both. " .About only
28% books in the sampla it was reported that most of tha problems in

them Aare related to evaryday life activities. 1In another 65% books only
a few problems ware repor’ed to b2 related to life activiti-s.

: In som= cases a few absurdities in ths problems were reporteds
Such absurdltles which occur mostly in problems on prices and measure-
ments of thinas. make them aquite unzcal for pupils. Then, the answers
expected of the problems are mostly exact and do not encourage skills of

aprroximation or roundjna off.

Units af Measurement.

We have recently switched ovar to metric system of weights anc

measures and it is expected that pupils will get adequate practice in
computing with metric units. However, at ths higher secondary stage,
pupils should also be .acquainted with measures other *than metric. It was
With a view to know the practice tollowed by authors that this question
was asked.. in one case, there was no resronse. Out of the remaining 42

books, three stlll contlnue to use British me asures, only twenty one use
metric measures and elghtaen use hoth the mcasures-

T N PTO
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D. STYLE OF WRITING

The subjact-matter of mathematics is abstract in nature and

hence, the manner in which it has been written has great -significance.

_If the Mook is easy to read and catches the attention of the pupil the

learning will be greatly facilitated. The.language used should be
simple and within the comprehension level of average pupile. Thz idea

should be- d rectly and clearly eXpressed and, they should follow each

. .other Jooically. Inaccurac1es in lanquage often fail to make concepts

clear. ‘ Anqther’ aspect of lanquage in mathematlcs books is the
langgace of- mathematics 1tself, i.e. -its symbols, signs and terms.

Technical tanns should be prop=srly explained and should also be

'repeated severﬁ tlmes in different settings.

In 60% books in the sample the language was reported to be
w1th1n the comprehen31on level of an average student. In another 364
books it was not always so. In the absence of any wordcount or
vocabulary study, it is difficult to e xactly determine the suitablllty
of the 1anguage. | '

Tha most commonly used methods for explaining the concepts as

raported are:? | . oy
i) mescriptive - direct narration | |
ji)Solved examples and
iii)Sums.
‘Assumina that each concept is a generalization, it is clear that books

" do not providé opportunity to the pupils to explore the thought'elements

in the definitions or concepts. However, in 85% books th= concepts
were reported to have been clearly and definitely explained. "The
responses to question, "Are th~ principles involved in a topic

" discussed in all possible manipulative forms', are evenly balanced.

E. PICTORIAL_AND ¢ )APHIC ILLUSTRATIONS
P1ctorlal and graphic illustrations constitute the main aids in

in textbooks. They provide scope to cultivate the power of vmsuallzlng
the number and spatial relationships and to develop skills in represent.

ing data symbolically. Good illustrations stimulate thought and
imagination. All.thio is possible only if the illustrations are

accurately drawn and are suffibiéntly attractive to stimulate children.
*n case of five books out of the 43 books in the sample, no 1nformatlon
was given in this regard. On the rest, the illustrations
wer= reported adequ-te in 67% of the books and inadequate in 33%.

PTO
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In nearly 90% books the illus+*rations were reported to be accurate.
The following are some of the wasy in which, in t=achers!' opinion,

the illustiations contribute to the understanding of the subject.

a) They serve as visual aid

b) They make the comprehension of problems easier

c) They explain how concepts are related to rea-life situations
Q) They hold the attention of dull students as well

e) " Thev help in the undarstanding of principles and relationships

betwzen concepts and processes.
Illustrations were reported to be of special significance in
topics such as Time & Wbrk,.Time & Distance, Graphs and in Geometry.
F. Objectives”

" oo
It is imperative that before begining tc write a book the author

should keep ste objectives which he desires to achieve‘through its The
objectives iédicate.the knowledge he desires to impart, his views on the
child and how learning takes place, and should govern his presentation.

60% books in the Sampie were reported to have given the
objectives in the preface. In 20¥% of these books no response was given
to the queétioh, 'Does th= tréatment of the subiect in the book help
the achizvement of ths objectives stated in the preface?'. In 29% -
books the tr~atment helps in the achi@»éméﬁt'of the objeetiveS, in 41%
only partly, and 10% not at all.

In nearly 80% books, it was reported, that th= treatment of the
book helps ir the.achievemant of the objactives given iﬁ the syllabus:s
HoweVQi, only 35% hooks were reported to help in th= achievement of the
objactives of temaching mathematics and 60% books were reported to do so

partly.

G Miscell ancous

4s this section had thro~ open-ended question, the answers ¢id
not have a common pattern. The response to the qu-=stion® Are the

te xtbooks of the same author used in different grades of your school
are evenly balanced. In 14 cases the books of the same author(s)
were used only in Secondary classes, i.e., VIII, IX, X or XI.

In five cases the books of. the same author were used in lower classes

' V,-VI,.VI; or. VIII as'wéli. In only one case (where the‘ books are

P

PTO
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-nationalised) ‘th» same series was used in all classes. In one case

- where, the nmmes of the author is not given, books of the same publisher

were reportad to be in used in other arades at the Secondary level.
'Tn most of tha cases no definite response WRS gi&én

to'the ‘qu=stion? How is the continuity maintained from arade to

arade? Thsrs are only three opinions worth noting, but sinca these

have bzen given by a few teachers only, they may not bs accepted

.as" & gensral responss. These are: Continuity from grade to grade

is maintained by | o
i) following the syllabus strictly from grade to giage

ii) arranging th-» problems'fro& simple to difficult - « simpl-
problems in lower grades and difficult in higher .

iii) providing for revision exasrcises in each grade.

| In answering the second question® 'Which of the
followina things would you like to include in the present’ book??,
the teschers were allowed to indicate more than one choice. Their
responses when taken together indicate the following order ‘among

the items suggested.

Item No. of responses
a) Pre~tical problems from ;
lJife situations ) 3
b) Topicwise tests 30
c) Concept-wise practice items 24
d) More sums for drilling 20
e) Chapter-wise summary giving .
terms and principles involved 19
£) Term test papers ' . 18
9) . Msthematical tables . 13
h) . Othars?

© i .Objective-typs t-st
ii. Boafd/ﬁniveréity papers
iii. "Diagnostic tests

ive R2vision exercises

= =~ = e O

ve Model tast
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In the last item of the questionnaire, the teachers -

" were asked to give their considered opinion regarding the book,

-

1h a few paragranbhs., Most of the responses to this question
ﬁere very sketchy anﬂ brief and consisted of some rating of
the book ¢n ceneral torms and comments upon a few things ‘that
'the book shoulﬁ or should not include. A summary of the

Tesponses pjv?*" what tho teachers liked (A) and disliked.

L

(B) in the books it prescated here category-wise.: (The flgure

inside ‘braciets lnelcate the rumber off responses).,

'gégeréi xau%ng gfltme QQQ&H
.-1) Suitable and useful (10)

A1) Satisfactory (8)

et 111) tolerable (5)
. e AV). best book dn the | .
- Stats (4)

oo

A v).- *aonuJE‘ T o 'rngng 'bﬁ)a nhers

and supiis (2)
qu;,v;)‘ selfrsuftlelent (1)
vi1)  easy and simple (1)

viii) “un"aclﬂchtory %0

dcvmxov mathematical

Maspects

1%) “needs vevliew in the

dight cf modern

(3)

‘methods of teaching (1)

x) . mot aceording to "

7L

syliahas

A
1) No printing errors (2)

11) Corréct answers (1)
111) Few printing
errors (1)

B
1) Unsatisfactory quality
of paper (3)

11) A vast number of ..
printing errors ' (1)

111) Higher price ° (2)

1v) Wrong abbreviations
for units (1)

e R e i -
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Subject matter
L B
1) Exercises graded (5) 1) Exercises not graded.  (4).

11)Interesting explanations(4) 11) _nsufficilent number
of sums for practice(l)

111i)Matter sulted to average

students (4) 1i1) Content from .
Arithmetic Algebra
iv)Sufficient solved and Geometry should
examples . (2) be integrated (1)
iv) No thought-provoking
problems . (1)
Style of writing o :
A g B
1) Explanations clear . (1)
11)Special methods . N1l
used by authors o (L) ‘
Oblectives
A B
Nil 1) Does not provide for appliéétions(z)

1i) Does not nrovide. for

mathematical skills - ()

In giving thelr overall opinion about the books
teachers have also indicated what in theilr opinion the book should
or should not inelude., In some cases teachers have repeated fhe
same things that they had suggested in answer to former questions.

Their responses are listed here.

1. To be included 1n the book.

1) Sums from practical life situations (7)
11) Test items (6)
111) Revision exercises (4)
1lv) Pictorial or graphic illustrations £3)

v) Use of algebrailc methods in solving
problems (2)
vi)New units of measure (2)
vil)More solved examples (2)
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viil)  Correlation with other subjects
1x) Oral and mental work
x) Material from history of Mathematics
x1)Objectives of teaching o
x11)Analysis of nroblems
x111)Answers to nroblems.

x1v). Question papers

". 2. To excluded fromi’c}ie book:

1) Yengthy deseriptions.
11) Lengthy exercises
‘d:ii) Decimals
iv) H.C.F. and L.C .M,
v) PFour simple rules

v1l) Some unnecessary formula

(1)
(1)
(1)

(1)

(1)
(1)
(1)

(1)

(1)

(1)
1)
. (1)

(1)
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APPENDIX 1
 State:wise 1ist of 43 books, ana],xgg Qx 1gﬁgggnt teachg;;g
tta Pradesh B
1. High School Geometry by Puttp. Lal and Anmolak Ram.,
Rajasthan '

1, Elementary Mathematics by Lakshmi -Narain. ,

2? . Nutan Anivarya: Ganit by T K.Dandia and 3.V Mathur(1959 edition)
4 .. Naveen Anivarya Ganit by D .P.Kaushik

5. Secondary compulsory Mathemstics by Dr M Ray and H.S Sharma ..
6. Nutan Aniverya Ganit by T .KDania and BV Mathur(1962 edition).
7. Nutan Anivarya Ganit by T .K.Danid and B.V Mathur(1962 edition).
8. Madhyamik Ganit by J ,P ;Paneya '

o, Adhunik Secondary Mathematics by R.P.Jhanvar.

Blbar |
1.  Naveen fnkganit by K.K.Prasad and S.D.Giri, e
G at '

1. Nutan Beejganit byl 0.P.,Jha, Bh.Ch.Bhatt,and V.L. ntanl.
2. Arvachin Bhumiti by D MDesal and G.DM.Parikh. ‘
3. inkganit by N.MShah and itP.Valdya. . .

4, Saral Madhyamik Bhumiti(St VIII and IX) by N .M Shah and
R M.Desal.,
5. IS)a:t-aiil Madhyamik Bhimmitl (St X andi XI) by N M .Shah and R.M.
esal. .

6. Ldtunik Beelganit (book 2)by D .C,Pavate and L R Desal.
7 Snoal Madhyamlk Beejganit by N N .Desai.,
8, Mzejganit Pravesh.(Pt,III) by N .M,Shah and C M Desal.

Andhpa Pradesh .., ,
1, Saral Ganitham by. M.K,Raghavacharyulu

Yadras

1. Naveen Ganitham by R.S .,Ram Chandra Iyyer.

2. "Pothu Ganltham by M JRaja Iyar,

Mysore

1. Madhyamlk Samanya Ganlt by G.V .Dambal and V.V .Gadad
2, Jeevantha CGanit by N Ramu and R.lata Alyanagar
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. Kerala

B S EPRETT AR

1. General Mathematic., (LL .;'candard\((}ovt .of Kerala Publication) 3
2, General Mathematies (X .standard)(Govt ,of Kerala Publieation) .

West Bengal CETCE e _
1. Core Ganit by Keshab (”1 T\Teg L

2. Madhyamik Abashyix: Canit! hy Ch'zra Ch Chakravarti. o
Assam _ - , ! L

1. Ucha Madhyamik Saral Beejgenit; Pt . II by“ H K .Bhattacharya
2. :’-Arithmetié}by;ﬁ ;T{.Charkaverti . VR |

3+ . Sahaj Beejganit by K.P.Basu

1. Ganit Ki Naveen Pustak (The controller of printing and
stationery,Punjab,Chandigarh).

R 2 .- University. Mntricu La‘clon LV 'itnmeuic. . .'
Jamm _and Kashmir o R,

1. Elemenuary Mathematlcs bir Ra; Kamar - | »
2. Elementaly Mathematics (Core)by Ra:] Kumar »/'“;..".:.. *
Madhya Pradesh’ - ' ' e

S ' Naveen Samanya Vlgyan AV'm Ganlt (Bﬂg 2) by S .P.
Srivastava, DL Vallﬂya and L.,C Jain

2. _Naveen Trikonmit‘! b;y RS .uuptq o
3., Saraswaui Ankganit (Pt .I) b-/ P.,S Kapoor. '
. 4 . Purva Ifadhyamik Arnkganiu bv D.V .,Sapre

A
e b7
3% - F

Q.I.ﬂé,s.@. . A o
1, PPrabeshika Bee,]ganit Sopan by M.R "11 M KA1LC and P Das .

2 . Madhyamik Nutan Parimlti by K.C Mahanty and K.Maha Patra. .
. Iviianh*'amik Saral Jvamiti by R X Mshanty M M .Nanda

w

4 ., Prabeshika Saral Jvamiti hy Narain Pat:l and I\Tand Kishore
Rath. ) e

- "’ 2" .

% et




Btk e e -

: g
s ke

- 18 -

APPENDIY 2

' nuestionna re for the ﬂnal sis of Textbooks in Flementar

Mathemgt;g

" A, . General information

1) Title of the book

__2) Class for which it ‘is meant

. ' o
3. Author's(s') v+ futhor's(s') - 1 Publisher's name..
name(s) .1 gualifications - and address
1 e ' ' - ! : : s -
11, ; !
-
1ii. i '
! LU
iv. ! e .
! . ST (e
e o 1 . .
- (b)size of the

4) (a) Number of :pages _
. page(in cms)

_(e) price____ . e

oo &)Y - Ouality of paper

e ra ,[“_-12-7 (a)White paper WhiCh is. not likely tO wear. "
- . out easlly. .

Lo/ (b) Wnite paper which is 11k%ely to wear

. USRI PRI E O'U.t easily o

e o e fTETT ~7 (¢)Yellowish paper which is not likely
_ to wear out easily.

"N”WMM"MWWN"Z:f::::T (d) Yellowsish paper which.is 1ikely to (i

: wear out easilv

é:::::Zh .. (e) Any.other,please'ménﬂion: '

BV YD

P

6) Have you come across_any. printing errors? = Yes/Wo-

7) Please..glve an approximate number of
printivg” errors

“'8) Date of*publication of the first*
‘edition

~
- k)

r's . .

.(. 13

ket oy P
oA oA AR AT AT




2) Date ofnﬁﬁbifEatieh-effthe last edition

10} Number of editions published
”'il) Languaéewln which the book was
originally-written. i -

12) Name of the languages in which the
| book is translaked

’131 Whether approved or. recommended
" by-seme. educatlonal authority

14) ™ If yés,please give the name
- of thau authority -

“" Am’.,;!

N 'General Organisationo* the texthooks

e .

e

1) _ Does th& book relate snecifically to
T "a--syllabus?
If yes, to which syllabus does it
2) conform?- -

2) Are all the topics in the syllabus
covered in the textbook?

If not, please wention the topie -
not covered in the textbook?

3)  Are there toples discusseﬁ in ?he
' book which are not in the syllabus

it IE yes, Qlease mention-. these topies

ap
. )" e

™

4) " Are you satisfled with the sequence
of the toples given in the book?

If not, what sequences would you suggest”

-

Yes/No

Yes/t6 -

Yes/No

© Yes/No

Yes/No

Arithmetio e
- Algebra. ,"“””'-#T
Geometry '¢..' U
5) W.Do you ‘have separate books for the

.ifferent branches (e.g.Arfithmetic,’lgebra,Geometry)Yes/No

of the subject#®

If not, are these branches dealt in senarate Yes/No

sections of the same books?

%




D

If not, is .the apnraoch to the subaect Yes/No
lementqry Mathematics/ General Mathematics) ,
- an integrated one°
C.Subaect matter‘r'

1) Please tick mark the following that are included in
-, the present textbook. - o . o

a) Deseription in narrative form .
b) Discussion in suestlon answer form
¢) Illustrative solved examples
d) Bractice exercises
e) DBxereises for revision
) Text papers . 4
jéSZQsestion pAPers. of oards and Universities
‘h) Inswers to the sums in exercises
1) Answers to the sums in’ question pssers"
3) Diagpostip_ﬁexxs,' | . |
2) Does the bookvcohtain solvedwexemples? ] YesZNo

If yes, do these clarify the concepts? - Yas/No
3) Can a bright student study the subject LT
on his own?u.." Yes/No

4) Do the sums in exercises provide for
individual differences in abilities°

.ul::::::zv b). ..To xome extent .. .

Vetema, 8t . .
*ion -
LN g TR

L,,—-—--.—./7 c) N.o o - " B Cees

5) Does the book contain exercises for revision? Ves/No )

¢,

6) If So, at what place are these exerelises for
revision given in the book?

{7 a) 1t the end of each chapter ..

L "77™b). At the end of. each. tople 1 .

[ ¢) After all the tonics are covered
d) Any other, please Specify.- -

o eeiat




7) Does the book contain any question papers(question- .
papers of Boards or Uhiversitles only)? .- Yes/No
8) Does the book contain any test Uapers9 Yes/No

©) If so, at what place are these test cabers
given in the book? :

a) At the end of each chapter

b) At the end of each topie

uu@

¢) After all the tonies aéé coyered.
d) Any other, nlease specify
10) Are answers to all the exercises given? Yes/No
11) Does the book con#ain problems from day %o

day real life situation? :

/ a) Yes, quite a number of thenm.

| F

1

L7 . ) Yes a few.
/_‘:"__,,_/ e) No,

12) Have you found any absurdity regarding croblems°
r'lease i1llustrate. - '

[

13) Have you come across a large number of errors in
exercises?(Please mention about the errors in . -
respect of the subject matter only). , Ye8/No.

Give an approximate mumber of errors you have
come aeross

14) Are the sub-topics(within a topic)developed

in a sequeutial erder? . - , . Yes/Nb )
15) Are the-sums 1n'Exercises’grades from‘simnle e

to comples - K - Yes/No
16) Are there suggestions given: for Lo ,

experimental work° m?*'Yes/No

17) Are there any unnecessary 1engthv calculations
required Por solving the sums? -

[ 7 a)Yes, for many sums.
L7 b) Yes,for a few sums
Vi / ¢) No.

TNt g

461




Lt s

18) Which units of measurement are used in the discussion and the
¥ ‘ .- sums? , , |

AR, a). British.

L7 b) Metric
7 c) Both

D fStyle of writing . .

1) Is the language used within the comprehension 1eve1
‘'of an average ‘student?

[—7 a) Yss. .

4

b) Yes, barring a few exceptions

7 c) No.

2. What are the methods used for explaining the concen+s°

Iz
2 3R

Tt

a) Discussion~posing a nuestion and then answering

v de

b) Description-direct narration

L7
7 B
/7 .. -e) Solved examples-by giving practical examplés
[ gy - -
I—7

o e) Any other pleasemention
(Check one or.more alternatives as applicable in your case)

3. nre the new terms in a tople defined in a .elear

.and -exact manner? - e . Yds/No
4, Are -the concepts in a tovlc explained in a N

clear and definite manner? Yes/No -
5.,  Are the princinles involved in a touic

discussed in all possible manipul~tive forms? Yes/No

B.. . Plctorial or graphic illustrations

1. Are the plctorial and grachic 11lustrationa adequato
7/ - a) More:than'required” -

Y ey 4 b) Adequate
Y4 ¢) Tnadequate

s A
<

ER&C
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2) Are'thé'pictorial and graphic illustrations accurate§' Yes /Mo

3) How do the pictorial and graphic 1llustrations
contribute to the understanding of the subject?,

P. Objectives

1) Are the objectives of writing the book ;
stated in the prefrce? Yes/No

2) Does theytreatment. of the-subject im the .
book help the achievement of the objectives
stated in the preface? '

[ 7 a) Yes
L7 b)To some extent
L7 &

3) Are the objectives specified in the syllabué achleved
in the. treatment of the subjeet in the book?

ETT7a) Y .. ~

. e ‘.

7 1) " To some extent
LT e No
G. Miscellaneous

1. Are the textbooks of the same author(s) used
in different grades of your school? Yes/Wo

In what grades are these books used?
(please mention)

If so, pleaseustate how the contimuity of the
toples covered is maintained from grade to grade .
in all the bpok§.i‘ ‘

4

Pe R

LTI T
i

...\‘

2) Which of the following things would you &
like to include in the. present' textbook? :

a) Practlcal problems from day to day 1ife sitﬁétioh‘
b) Mathemsatical tables . !
c) Tople-wise tests '

d) Term test papers

-



e S .
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3)

e) Chaopter wise summary giving terms and
principals involved .

£) Concept-wise practice items
g) More sums for drilling

h) Any other, please mention.

Please glve your considered opinion regarding
the book in a few paragraphs.,
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APPWADIR 3
a) List_of books analysed for sourecss of problems
1. Secondary Anivarya Ganit by Ray and Sharma,
2. Navin Anivarya Gonit by D.,P.Xaushik,
3. Navin Saral Canit by Anand Swarup Sinha.
4, Anivarya Ganit by Dr Mahesh and others.
5. 8aral High School Lnkganit by Ray and Sharme
6. Subodh Madhyamik Ganit by Dandia and Sindhavi
7 . Uttar Pradesh High School nkganit by TeJ Ram and Pltambar

8. Saral Anivarya Ganit by Coyal and Gupta.
2, Parambhlk Ganlt by Ram Sahai Verma &Ishwar lal Verma

10. Subodh Ankgarit by Ram Shanker.

11 . Ganit Ratnaker by Chaturvedi ,Sharma &Agarwal.

12 . Nutan Higher Secondary Ganit by Dandla and Mathur..

13 . High School Ankganit by R.V .Sharma

14 . New Light Arithmetic by Xapoor a_nd Cupta

15. Golden Arithmetic by Saxena and Garg .

16 . Saral School Ankganit by F.C Rastogl.

17 . Ankganlt by J.C.Chakravarti.

18. Navin Ganit by Sankhyadhar and Bhadauriz

19, Navin Anivarya Ankganlt by Ramakant Chaturvedi &Others.
20 . Navin Samanya Vigyan Avam Ganit by S P Srivastava &GCthers.
21, Navin Ganit by Desh Rz] Jain & Ram lal Gupta

22, New DTra Arithmetic by Vishva Nath and T .C .Cupta

23, Sawhney's Higher Arithmeties by R.C Sharma and I.S . Khosla.
24, Madhyamik Ganit hv J.P.Pandeya..

25 . Saral High School Beejganit by Ray and Sharma .,

26, Adhunik Beejganit by Bhadra Gupta.

27 . Ankganit Darpan by J.P.Rastogl.

28. Uchatar Madhyamik Beejganit by Inamdar.
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AVER AGE

Topic 6.

11 12 13 14 15

10

Category/No. of

Bgoks

16 23 23 10 29 29

14

25

23 15 18 33 15 38

28 -

o

o

Ge

H.

36 36 31 37 41 20 42 49

67

55

42 42 25

46

Total sums in
the bOOk P

PTO
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INTRODUGTION: .

This brief rep.rt is an analysis of. a- limited survey
id . " of 30 schools s'eJ‘.ec'bed from four States, viz. Bihar, Gujarat,
Mv'sore maiPu.n ab, and the Union Territory of Delhi. The
purpoge of t.his ~Sthdy._y was to know es many as prssible of
current teaching-learning practices follswed by teachers
and students in the study of wlement.ary Mathematios (the
’ minimum compulsorv course). This was considered to be an
, essential pre-requisite to the actual development of the -
. currioulum fer Generzl Mathematics a:s proposed in fhe prbject.
. Schools in individual Stapes and the Union Territory
" were .so selected as to cover urban and rural schools and a
- falr distribution of boys' and girls! gchools. Care was
. 81so taken to include both Government and non-government :‘f
.« 8ochoolgs As no comparative enalysls was intended, ‘this selec-
1. 0F schools was not based on any sampling techn:lques. In this
coverage five languegéa iuse?d as medium of instruction), vize
. Hindl, Gujarati, Kannade, Punjebi and English were involved. . '
This necessitated seeking cooperation from persons- from outgide °
-the project staff, In order to aveid :lnpli‘*.:ic?uai blages to the
extent possible +the cooperating inveétigators wére oriented tp
the ’oools emplfpyed and one menbsr of the project. st.aff vag _
oy aasooiat.ed with every cc@pefuting investigator. . 2.
For sach echool one class (or section) was taken up '
but in three cages two olagres were also observed. Thug, i
whereas the number of schools visited was 39 (Appendix I)
- the-number.of classes obgerved wag 42, '
“ e . * The tools used for this study were | o
| 1) A que stiomaire for studen’os , |
11) Observation of clessroon tea.ching
ii1) Interviow with teachers

T
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’ ""3 2 ' :“‘
:lv) Iﬁ"pefview ‘with gtudents in groups.
v) ' Iist of pcints for study of students' clags and *

. home=work note-books (s gample of ten note~books
of each type for each clazs), . ;

vi) General information blani,

Development and Descripticn of the tools

This first draft of the questionnaire for students

" was prepared in Gujarati and tried on about 100 students

in Gu.‘larat. - After the tryout a modified version was

prepared in Znglish and transleted into Hindi. This was

further modified after using it in two ‘schools in Bihar,

' though ‘the structure or tasic questions of the original

wag not ':hanged in eny way. Thig version was used for the
whole study and Gujarati and Kannads vergions Were eleo
prepe.red on the basis of this final form. A large majority
of the questions had a number of rezponses listed along

with “and every respondent was required to mark one of the
reeponéééj that applied to him., A few cageg of n‘on-'eompliance
of ine’oruc-f'ione were, however, ~bserved. In 'addi;bien, there

were 'd numder of ‘open-ended questions, too. _Iﬁese_, questions

. 'wez'e"léep‘c; 6pen-eﬂded purposely becausge pi'e-lis*’ued responses

were‘Iikely to vitiate results otherwise expected. For

"example, & question like "With what purpose in view do you

study Elementary Mathematies?' would not elicit 'a correct

responge if the game were listed in the questionnei’re, for

thenn the etudehts‘would select the socially ‘best aocepted
rospinges =The respondents, at times » did necd,. gomg help to
undergtand the implications of some queatione here or there,
The investigators wef'e given clear ingtructions on how far

they could go“by wey of explaining the questilons and at the

&

same time avolding any euggestiene. -




The regpondents were questioned on a number of activi-
ties connected with the study of Mathematiesi (Questionnaire:
Appendiz II). To clarify the instructions the investigators
were asked to read out the instructions to the students and
explain thems One practice item was also to be done under the
- supervision of tﬁe invegtigator o as to engure understanding
and proper complisnce. This was ugeful for astablighing a
healthy rempart between the investigator and the respondemuu
and the strain of sitting of sitting for about three hours
was not very heavy,

In order to know the teaching techniques followed by
d.:lfferent teachers the invegtigators were required to git in
& class for a full period an& record every activity of the
teacher and the gtudents in time periods of 3 minutes, This
was expected to be a failhful record of what wag done in the
clags, free of any pergonsl biag of tho investigator, This
record was later analysed on a five~point geale over seven
:1n.1po:§'tarrb elements of a lesgon. (Appendix.III). These itemg
were firgt listed and then sent to 15 Mathematios beachers

for comments. Itemg selocted fimally were put on a five-point

gcale for the rating of every teacher.

The schools kad information in advance regarding the
vislt of the regearch gtaff, They had been adviged not to
take the visit ag a formsl acstivity but to conduct the gehool
programme go as to presont the actusl position in its day=to
dey settings, Tn majority cf the cases investigators felt
that not much formality wes obgerved.

But seeing a toacher in one pericd 1o not Likely to
glve complete pictﬁra cf hig work. 'Thig handicap wag
theught to be compensated through an interview with the
teacher. Care was taken that interview with the teachor

never preciided clagsroom observation. Thig rogtriction

syt e e et Tl S




had t¢ be imposed begause.sgme of the questions in the. inter-
view were likely to crution the teacher regarding his teaching
" techniques and could havevacted as a, suggestion to be formal.
. The teacher'!s interview was not é cbmbletely structured ons.
- The investigator had the purpcses of teacher'é interview with
“him -and also the guiding.paints for the iﬁtefview (fppondisx:
IV). To.that.extent phe.intex%iew.coéld be termed as struc-
tured. But at points the investigator had to got informetion
" through oblique references to points where some caméuflaging
was suspected. This probing was not only pefmitted_but wag
encouraged also. At the end, the investigator would ask the
" teacher if he had any comments to neke. These were also recorded.
Throughout this conversation the investigator was assisted by a
recorder who recorded almcsb verbatim the questions and replies
- to them for analysis at a later date.

As it was quite likely for some teachers tp present a
very bright picture of theméelves, it was considered %6 be
helpful to have a cross section of the stﬁdent érouﬁ and their
narration of the teaching method. For this puﬁbéée was intro-

-duced another tool. - Students"Grogp Ihterview,

j : " The selection of students fcr this group interview

j "+ " wag first tried on a random-sampling technique. Every

{ . +. gtudent had a serial number corresponding to him in the

atterdance register. Using a table of random numbers eight
students were sampled oui for the purpose 6f.ihterview. A
+difficulty observed in thisléechnique waé that at times
*not much of an information cculd be obtained from students
Pl ' so;Selected.4aTh§n it ﬁas tried and one or‘tﬁéus%ﬁdents
regponding quickly t&lfhe,questionnaire were included in

' the group. In co~educational classes at least two girl

0
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‘students-wereiincluded.' 'After'. talking to these gtudents

about the purpose of the visit and the progect the 1nvest1-
gator would ask them to narra.te in as detailed a form a8
possible, the progress of the last lesson, in Arithmetic
if,the‘- lesson obse'rsfed was in Arithmetice As a demonstration

the investigator WOuld narrate the day’s lesson. i‘or about

two. er three minutes so as to give them an idea of the narration.

l The need for a factual narration was impressed uycn them. The

investigator ’ at intervals, had to intervene to keep the narra-

ltion continuous and relevant, If any significant point was
fc‘und missing, ai‘ter students ! ne.rration the investigator
_ asked questions to elicit further information.

Similar narrations for last legsens in’ Algebra,
Geometry and other bra.m.hes wers asked. i‘or. The recency
of. the’ last lesson was an important factor affecting the
completeness of the narration. Throughout the group inter-
view a recorder recorded the conversation between the |
investigator and the group. Here, agaih, the general
purposes (Appendix ¥) of the group interview were to be ,

‘kept in mind by the invaestigator. Otherwise, the interview
’ would have been a narrationh by ‘the students intermittently

| interrupted by the investigator's probing que stions. In the

end the students also were asked to comment on Mathematics

| Edgc?.tion. This technique of group interview in_volved an
inh~e;r_ent ,,difficulty of students euloglzing a teéacher
‘otherwige feared, At times, if'a stuident cane out with

some infomation which the others re sented, they would

“' throw hints to him not “to do so- '




Mthough teacheris interview and students! group

interview helped in gett ng a good deal of 1nfbrmation

- on the teaching techniques and some on_ wrltten wbrk, it

wag found that more rellable gourceg of information on the
latter,could be home~vork and clags-work note-books.,

Ten,note-books'of each type were collected and studied

for regularity of asSignments and checking, quality of -

-.checking, homogenejty or otherw:se of a331gnments, etc.
These points are appended in Appendix VI. All the informa-

tion collected through the above tools concerned only one

_clags mr gection, and the teacher Who Taught it. Bt some

knowledge of the student strength and thoge offering mathe-

.matics, along with the results in the, final examination ceuld

help to see the class from a broader perspectlve. For this
purpose :information was collected in a simple.form (Appendix

Timing of the Study

Field work for this part of the.project gtarted in
February 1964 when the draft questionnaire-in Gujarati was
administered to sbout 100 gtudents in Gujarat. ‘Thié was
preliminary‘wofkhend the reeponses given by the students
tholigh used for modtifying the questionnaire are 'not included
4n the finei'analysis: Schools in Bihar (seven in all) were
studied in March 1964. The ecademic segsionﬁthere gtarts in
January and the;etudetts had by then gone through about two

. ‘months of“schooling. In Delhi two schoole'(three-classee)

were visited in March 1964 and the remaining six in September.
+Eight schools f£rom Punjab were studied in May-Jiune 1964 and

" Gujarat and Mysore (elght schools in each of the two States)

were covered in July 1964

+
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These tlmings algo affected the study in certain ways.
In one instance the year's course had been completed and
revision work was being done. In another case the class
visited was meebing the teacher for the first time., In
another (a amell school in a mofussil town) the regular .
mathematics teacher had gone to attend the Summer Institute
for Mathematicg teachorse In sgtill another (a rural school)

the teacher had joined a week earlier and before that there

was no teacher who could teach Mathemotios. ALl thesé factors
contributed in theii own way. The earlier days of an academic
session caused certain difficulties of student groupings, staff
appointments, etca

Coming to an individual school it took tne project staff
about fouf houre to complete the whole work for one group. Dige

tribution of time foi one group is as under:

Tool Time taken
1. Classroom obsgervation 30 mtse to 50 mts.

(ddpending on the duratien
of the period)

80 mtﬂo to 75 m‘bﬁo
30 mts. to 45 mta.

2. . Questionnaire

3e Teacher !g intervicw

o Studenta’ group interview 20 mbts. to 60 mta.

S5a Class snd home-work about 30 mbtoe
note~bookg
Ge General informaiion about 30 mta.

Though this was the time taken for individual items
the total time to bec gpent in schools came to about four

and a half hoursg and in individual cagses ta about six hours.

em



Teacher - Qualificatidn and Expsrience

The teacher occupies the central place in clagsroom
teaching, for the controls and guides all the learning
experiencess Mich of the effectiveness of the teaching-

learning situation depends upon the professiondal prepared-

ness and interest of the teacher. Meny important aspects of

teacher preparednesgs and personality meke up hisg quality'of
teaching, With this in view an attempt‘was made to know from
teachers their qualifications, experience, their likes ' r dig-

1likes for subject, eto. The informstisn obtained in interviews

. with teachers in various states is presented here.

'No. of "’ Qualifications : Experi- 'Quali- !

State
Iteachersg '— 1 1
. o Sub~ ' Educaw o, of 4 ence in ffication Remarks
13}?232& iject ' tion ! tea- 'Te?cl}ix}g :in MB‘thS';
' ' ' Training! chers i0(Véers)! .
BRlhar 8 M. Sc. Dip. 1 15 BsSce R teachers
. (Chem) Edu. M1 B.Sc, did not like
M. Sc, 1 to teach Math
(Phy.) .. . . but were
. foreed to
- . teach it..
BA/B.Sc. Dipe 2 15,22 BA/B.Se. 11 teacher
B4/ B.Sc. Edu. 2 5,11 BAB.Se. was not
interested
in teaching
ab all, .
BA SeT4C. 1 25 " BA Others
. were silent
Inter Arts % yr. 1 26  Inter on the lssue.
Trgo .
Gujardt 8 B, Sc. B.Ed, 2 9,7,10,12 B.Sc. 2 teachers
B.Sc., 8.T,C, 2 ~ Indicated
: ' preference
~to teacling
. Maths.
B.Scs LL.B. 1 18 Inter Others were
B.Sce ‘ 3 Nil,5,5 1Inter, silent on

Be SO the 1gsue




State 'No. of '___Qg%ligigggiggg___?'Experiénce 'Qualifi- *
leachers fSub- | Bduce= ' No.of Hin Teachingt cation ! Remarks
Mnter- tject ! ticn -t tea- HMn(years) "n Maths.!
triowed ! ITraining tchers ! ! !

Wsore 8 B.Sc. BaEds 7 1, 5,5’ 10, B.Sce 7 teacher
wt .o ' 15,15,18 . gave preference
to teaching
BsSce B.Ed, 1 ie <+ mathg. One gave
(Hons) Wiy nr.™ veass
' : ' to teaching
chemi strv

Pun jab 10 M. As Be T, 1 11 Inter One of the
' M A, - - 1 B.A. .. teachers was

in o leave
arrangement.

BsA., . B.T. 6 57,11,24, Inter All the
2%,10,nil B.A. teachers

) questiored
BSow .. 1 Nil gigAh School ove their
% B.A.’B A preference
| B.S;’ ***? %o teaching
| | | | e Mathematics.
1 Delhi 9 MSc., B.T. 1 6 MSce  Not ab all
MA/M. Sc, .4 29,7, M.A. the clagges
| : o ‘ e y obgerved were
; elementary

Maths, ‘clagses.
! : . This might have
| ~ - o oo affected the
‘ : ‘ ' ' qualificationg.
. ; BsA./BsSo, B.Te 4  6,9,19,  B.A. Al but one
' e were interegted
S in teaching
' Mathematics.

i S The wide variety in the qualification of teachers and
thelr experlences is evident from the above table. Dolhi
'and Mysore have teachers of the same qualifications in

| .subject and nearly all teachers are trained. The plecture.

% ‘ :'i% not go- encouraging in the other:states:w?ére moot teacherg

are elther undergraduates or untraineds Presuming that

adequate knowledge of the subject is prerequisite to self-

éonfidence of the teacher, the indifference to the teaching

T
p—
e



s

-

of Mathematics of the most of the teachers in States, other
"than Mysore and Delhi, is quite understandable.

Mnother factor which relates to teacher competence is

3 hig -awarenegs to the objectives of teaching matheraticss The

selection of method and learning experiences verf'much depend
upon the objectives that the teacher accepts fbr‘teaching Ule
subjects It was therefore thought éesirable to éﬁestion
teachers as to what according to them would be tﬁé objectives
of teaching mathematics. Thé teachers were free to mention
-ag many cbjectives ag they thought ﬁecessany. et of the
teachers were found to be quite indifferent towards the Lssue
and were naturally not clear about the objectives
. The 1list of objectives‘mentioned by the teachers and the

frequency indicating the number of teachers who mentioned them
is glven below:

Objective I'requency
1, Knowledge 17
2. Thinking power and/or reasoning 13
3e Use in daily 1life and higher gtudies 8
b Application of knowledge 7
S Development of gkills 7
Be Accuracy/exactness/precision 5
7 Preparation for examination end 5
better resulta,
8. Quick calculation 2
O Preparation for practical life 2
10. Syatematic work habits -1
11, Tearning patience 1
12. Day-to=-day problem-golving ability 1
13. Subject ag a part of life and miror 1

of oilvilization.

e e
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15.
16.
17.
lg.

- 19,

dbﬁective,

To be able to manage one's things

Mathematical interest and hobbies
As it is in the syllabus
Development of memory

Mental éxercise

Systematic generulization

Frequency

e T = T O S
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' Teacher effectiveness in the clags véry.much ﬁepends
upon tﬁevgize of the class as well, Classes vary in sizes
in the same state and alsc from one ghtate to anovher. Since,
it 1s not possible to discuss the individual class-variations
in thiz limitod study, the averapges for each state have biuu

worked ~ut as below:

e T

<

1 Y ! !
State ef 'Total No. [Total No, TAverage Minimum , Maximum
Union 'of studentdof classes ’strength’ strength, strength

Territory ‘observed ‘or scetimns'ina 'in a ¢ in a class
— ! ! "'class 'clags

Rihar 374 8 48475 28 76
Gujarat 365 8 454,38 38 58
Mysore 366 8 45,75 38 58
Punjab 266 8 33,25 9 57
Delhi 242 2 28,89 15 51

The table above shows a wide range of varlatioh in clogs
gtrengbh in Rihar, Punjab and Delhi. In Gujarat and Mysore
the range is not so wide. It may be so because in Myscre,
General Mathematic; is among the compulsory group of subjects
and ro other option is given and in Gujarat students can
gelect any two subjects from amongst the three - Social
Studies, General Science mmd Elementary Mathematics, and
option is provided only to gtudents sppearing from Technical
Schools or High Schools for Commerce. Therefore, most students
in Mygore and Gujarat offer Mathematics as a compulsory subjeot.
The loweat gstrength (92) was in a rural scheol for girls in
Punjab where a number of girls did Arithmetical problemg as part
of hougehold management, The lowest strength (15) in a Delhi
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rural school was abtributed to the exiotence of two er throe )

other higher secondary ccheols in the gano arcas Tho higheat

? strength (76) in a scheol from Blhar was attributed to teacher

shortage, which necessitated combirdng threo gectionoc. Thege

préblems are not directiy rolated to the curriculum but do

infiuence ‘the over-all learning poggibilitiea.
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‘ vAn analysis of teaching-learning procedures is not a
simple task. ILearning is a complex pProcess and takes place
through many avenues. Also, each teacher plans his teaching
in a way that suits his pﬁpils. Moreover, it is difficult
to analyse various phases or stages of learnlng elther.

What is, therefore ’ presented here in Section I is a factual
record of what was observed in classes by the invegtigators,
-and reported by teachers and students dﬁring the interview, |
To systematize the information, it has been organized into
seven importent elements.of a typical mathematics lesson:
motivating the children, linking the present lesson with
prev ous one, teaching new meterial, prolﬁlems-solv:ing,
individual and group-work, home-work and use of teaching aids.
A few af these elements sich ag prohlem=solving, home-work ’
teachiﬁg aids, have been further sub-divided. Each element
and the subwdivisions have been rated on a f:.ve-point geale
{See Appenddx III)

Section IT gives a questionewise analysis of the
questionnaire which the students were o,sﬁeel to £ill in.
‘Wherever possible significant figures for different Sto.tes
and for citﬁyﬁ" and mofussii areas in each State have been

given to facilitate some sort of comparison.
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T Encouregee good students only

T ,Reprimands and encourages ag. a,nd when'

. . 5=
I. MOTIVATION =~ -

The i'nportance of proper motiva.tion for a legson need

phardly be stressed. Effectlve 1eo.rn1ng takes place when

IS

pupils are interested in the 1esson. What we are considering

Lt l’n . »

here is the conscious effort on the pa.rt of .the teacher to

sequre pupil interest and attention. In most of the 1essons

observed the teacher, it appeared, did not 'bother about

motivo.t:lon. Soon after entering the class the tea.cher, in
\

most casds, bege.n with a statement 1ike the following.
'Las'b time ‘we dld ooooooooooodoooooo.oocooﬂo.ooo'ovgooo, tOdﬂ" we are

~ gﬁing tO stumfn......»‘»..av..,n..g,.-....o.n.f.‘u_._un.o.. Each lesson

was planned ag a. 1ogical successor to. the previous lesson.

A few teachers reprimanded thoge. zwho did not attend while a
o f

fow others en_cow agedﬁson;e, p,ipilsf l o

. .
N el
'". : f RN Al l‘lg .
3 .

The forty-two 1as30ns obserVed p.re ra.ted as” follovas
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7T, LINKING THE PRESENT IESSON WITH THE PREVIOUS ONE

Mathematlcs is a sequential subject. The learning of

. new concepts or skllls in any lesson depends upon the concepts

‘and skills already learnt. Also, unless a mathematical con=-

cept is related to other phases of already learnt mathema-

 tics, much time will be wasted in Securing the interest of

. the pupils; Tberefbre, before beginning the day;s lesson,

lt becémes incumbent on the teacher to find out as much as

he can about the students’ baokground W1th reference t6 such

abilities and infbrmation as will be required in the new

" worke

"'Out-of‘the~lessonsvobservéd, 40 lessons required some

linking up with previous lessons. THese are‘rates as. followss

Getego¥z‘ . . A Frequency,
1, ...Just starts the newlesson-... . =~ 17
 + P -.Simply.asks,f'what did we do last time 7! ) 6

- %, Asks about difficulties in the problems

assigned for home=work, . 2

& =

L. Revises some of the connected concepts
through oral: questioning. "~ = . . - 9

5. Discussees all the connested concepts . 6

This issue was also reported by students in' their group

" interview. Of 26 teachers, gtudents did not mention anything

" about the’linking'of the present lesson with previous one .

Most probably these teachers just start with.the new, lesgon.
Students, however, did mentkon this in connection with 14

remaining teachers. They are rated as follows:

Categgg[(as ebove)' 1 ! e 1 3z ! 4 ! " 5
Frequency ! A v 9 6 ! 2

An important fact that emerges out of gtudents! responses is
that out of the 14 teachers who linked their lessons with
previous ones only one teacher had linked a Geometry lesson.
Most of the geometry lessons start almost independently.
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- a) Tntroducine new cdncepts_'

school mathematics 1s the teachina of new materilal.”

o Sxplein, to nake clear, to enable the pupils to discover, to
e unfamiliar material.

-pteaching'of new subject-matter;

' Frequeney
33 Teasher simply defines the , |
| new terms LS : 6
‘2, Teacher explains bt the explanam
~ tion.is not, systematic. _ 6
Bs: . Teacher explains svstematically o 12
e ‘Tegcher develops rew concepts wiﬂh the
help of the puplls. . ' 6
5. Teacher helps the gupils aiscover
S ©onew, concepts. " 2

new'materials.

\ for Arithmetic, Geometry and Algebra.

TEACHING NEW. CONCEPTS .

IIT.

‘A foremost problem of instruction'in gecondary

There
|
is no single method of 1ntroduc1ng a new concept, principle,

relationship or sk/ll, The primary JObS of a teacher are to

develop understanding, etc. Tne effectiveness of the lesgson
depends very m. ch upon the degree of participatlon that the
teacher receives from hig pupils in the unfblding of the

Out of the 42 1essons observed, 52 lesspns were on the

These_are rated as follows:

Y

During the ‘group interview also, the students were asgked

Tt

" to glve information on how their teachers introduced

The information was obtained separately

In Arithmotic and Algebra information could be

obtalned in respect of 18 teachers« In'Geometry similar

0
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information was made available for 26 teachers. These

-
A

are rated as follows:

T
™

Nb. of lesséns in

’ "oy ) . '

c 5, ue't::.c ! bra- . | metry |

. ‘t E “ l 1

l. Simply def:.nes the new ' vt :
" concept 13 e ! - 5

. t ' 4 PP | T t

- . ) J ¥ | l

2. Explains but the explarae ' rteoo !
tion.is not systematic ' A B 1.5 D12

— , ' ‘: T — T

3, Explains the concept syste- ' . ! et !
matically ti0 10 w7 T

, . ™ - . . T T T T

. 4e Develops the new cGoncept ' oo v '
" with pupil parficipstion | 1 1 B . 4 .8

L 1 ! ! 1

5. Helps the pupils discover ! : : '
new concepts. ; - ; - : - : -

1 i

It comes, out of this analjsis that +he pupils bhem-
gelves feel that at least in 90% cases the teacher does not
geek their partic'ipation and does..mcst of the talkipg hime
gelf. Also, ’cﬁe' explanations given byd‘i:e'achers are systemetic
more in Geometry than in Arithxcetic or Algebra, chj.ch might

be due to the fact that most of the stéps“‘i‘h ‘Geometry are
p !

lbfgically arrenged and the teacher. follows them in sequence.

('b) @ﬂring leamind of new conceptg_ B e

Teaching new materials, the teacher should algo ensure

%

that proper learning hag taken place. Even when a teacher

" 4ries hip best procedures, it is possible that they have

"5resu1ted in superficial learning or no learning at all, Many

“»
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difficulties in mathematics learning can be traced to the

..,,...‘«.‘&M.w,.g._w

jmperfect learning of new materials.

Oout of the 32 teachers who taught new concepts,
7 did not bother about finding out if puplls understood;
8 aimply asked them if they had understood; 1R teachers

tried to ensure it through oral work and 4 teachers through

written work. Only 1 teacher used both oral and written work

to engure learning.

If we put the category~wise frequencies for teaching
new materials (as obtained in 'a! above) against the above
frequences, we find a great similarity in the pattern.
Category No. of lessons No. of lessons

under ‘ under

Teaching new Ensuring learning

_concepts of new conceptg
6 6 7
R 1 ,

2 6 8
5 12 12
i 4 6 4
| 5 2 1
B2 32

Not much information on this aspect could be

obtained from group interviews of students as it was found

. rather diffiocult to explain it to them in a non-suggestive

manner. It was only for 10 teacherg that information was N
available. Out of these 10 teachers 1 did not bother,

4 just asked the pupilsg if they had understood, 4 tried

to engure it through oral work and 1 did it through

written work.




IV. PROBIEM-SOLVING

An important objective of teaching maﬂﬁematics is to
incerease the child's ability to tﬁink'with the idéas of
mathematicse This makes problem-solving a major concern of
the matuematics teacher. Problem-solvihg is used both as
+a method and aswcontent. Much has been said and written
uq the definition of problem and problem-solving. For the

- purpese of this sthdy we took the same meaning of 'problem!
as 1s pepular in common parlance, viz., a pféblem is any
challengiqg qugstion proposed by the teacher (ob students)
for s&lution in thé olags, and-gave'consideration to the

following agpects in problem-sblving.

a) " Selection of the p}oblem
55 Pregentation of theyproblem

c) Ensuringjﬁnderstanﬁing of the problem

;y - " d)  Inalysis of the problem

: ‘o) " Solution of the problem
£)" ‘prill on typical difficulties in solving the problem

o

“I" Prsctice on similar problems.

| :"éi | '§elebtloh of the Problem: Erob;em~061ving begins with
o thé child's acceptence of the problems Unless the
“problem ig within the ranee ofﬁhis éxperience, he
may not feel the need to solve 1t and may develop a
wrong attitude towardg it..
" Out of the &7 lescong in which teachers solved
" “problemg only 35 legsona'reqﬁired sonme gelection of
the problem. These are rated ag followst
Category | Frequenacy
1. Doeg not make any selection but
| follows the exact order of prob;ema 11

as given in the textbook.

T e ey s oW T
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2. Selects only suitable problems

aﬁd from the‘textboqk.and;doeé not 13
follow the exact order of '
pioblems. ) |

3. Selects suitable probieﬁs from

other sources but they are not SRR 4

mE
' X

real to the gtudents. |
A Selects suiteble and real problems | 5
from other sourcess h i

5. Formulates‘suitable‘aqd réél pfobiems. 1

This shows that tc.) a gréat extent. teachers depend updn
the textbooks for the selection of the problems This
is apt to make the subject monotonous and devoid of
reality andrgenuineness.

When asked about the uée of materialsg other than
the textbook to’ supplement their teaching, 19 teachers
admitted the use of ¢ther materials. Of these 19
teachers, 4 used question papers from previous
examinations after they had finishea regular teaching,
the other 15 used other textbooks (not prescribed for

the class); reference books and question papers from

_ previous examinationsg.

Pregentation of the problem
The imporbtance of making children understand the

prob;em before proceeding to solving 1t cannet be
denied. Much of the child's understanding of the
problem'dﬁbénds upon the manner the teacher presents it.
The quality of pregentation depends upon the opportunity
it giveéf%o-hhildren to read the problem, and gee itas

.

e e e
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relationships to past experiencess There is no one
¥ way of presenting a problem. The 37 lessons observed .
in this connection show that teachers followed different
techniques. These are rated as follows:
? Categorz | Frequency
1 1, Reads out the problem to the class 12
; 2, Asks the class to read the problem .
’ gilently from the textbook. :
: 3 Asks a couplé of students to read -
the prodlem aloud.
ba Reads out the problem and writea 6
excerpts on the black-board as well.
S, Writes the full statement of the
problem on the black-board and reads 15
it aloud too. |
v '_ _‘The, number of teachers under category 5 includes '
the treatment of such Lessons in Algebra and: Trigono-
~ ! metry where writing the full gtatement of the prgblem
was only writing a sylﬂbblic statement. -.
| S 8) Anelysis of the problem
k ' After the problem hds been. presented the teacher
| is expected to enable the students to gystema.tically
enalyse it by requiring him 4o go through a sequence
of steps, such as vhat 1ls required? What 1s given?
vhat operations can be used? ete. It requires
recognition of relationships and getting the meaning
of the pr.o'blem.
|
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The 37 teachers observed are rated as follows:

|
;
i | Cabeéo;z o .'I. Frequency ‘ J
1. Does not analyée the problgm at 6 i
all . T . B _ | |
2. Does not analyse the problem syétema; }
tically i 7 |
3« Pregents a systematic analysis of the
probiém M |
4 Presents’'a gystematic analysis of the
problem, at times putting sugmestive ‘ 9
questions
5. Analysés the problem systematically |
with full participation of the y )
gtudents, )
d) Enguring understanding of the problems |
A teacher has now to ensure that the gtudents |
“have understood the problem. If there is any lack v

of understanding then the teacher has to trace the

‘~- above gtages again. The 37 teachers observed in thig i

study are. rated as follows:
Category 2 Frequency
1. Doos not bother about students! 6
* .t " understanding
#R%e- . Just asks them if they have L 11
undergtood
5+ ' Agks some selected students ‘ R i ! |
e Asks gome students and repeats . 5 |
the analygls, if necessary
| 5, IEnsures understanding by almost all 4
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e) Solution of the problcm
The solution of problem raquircg high@r nmental,

activity than that involved in ah@er computation. It
is difficult to say which method ig bost for solving

S o -
NIRRT st ST

problems. A wige teacher at each ostep holps each

gbudent to work out a solutlon for himgelf anhd doog

BN Py
et e
S

not inglst on a single mothod.

The 37 teoachers obgorved in this ptudy were

rated ag foltowg: ¢

Catepory. Iroqueney.
1.  Doos not colve the problem ot all ., - !
2. Progonts the full golution of a 5

new problem

Be Solvea the problem without gptudent 10 ’[
partiéipa.tic;n

Le  Solveg the problem with studont 23
participation

5e Dioeusges ell posciblo mothods of L

]

golving tho problom.

£) m;g; on_typlenl diffienltiog of hf) problem
A prublon 1o colved by each :Lndividual gtudont

' in hip own wey and in ¢n doing ‘ho‘ had to ccordinato
é, numbor of ckilla, Tho caugop of failure in problceow
solving aro nony and oach child :fms hic own area of
difficulty. Somo difficultios arc individual and gemo
arc common for meny gtudonts. The varleus ateps through
vhich a otudent pagooo in oolving probloms, are net

mutually exelusive and wodknosp in onc akill may load

te failure in gemo athor. It 1n, thoroforc,important that r
tho teachor ghould locato typieal difflcultico of tho
sbudonto and glvo thom mufficiont prostice in that arca
to cach indvldual studont.
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7.The_57 teachérsiépgerved'in this study are rated

as follows: ff”'

Category & - D N Frequeney
.i\jir,DoeSAnot bother about typical . 18
. aifficulties | |
2 Simply tells thé'studen£s typicai 8

difficulties of the problem .

'3, ... Suggests, some arill work on typical 11
difficulties
“ " “lhe " Gives them drill in class but does -
‘not look into-individual difficulties
5, - -Gives them drill end looks into 1
irdividual needs. |
ggaétice'oh simiiar'problems :

In mathematics itwis necessary to perfect and
maintain skills through*systematic practice on similar
problens, This also gives gtudents more confidence
in the use of skills whenever occasion demands.

The 37 teachers obsefﬁed in the study are rated

, éé_folloWs: | ' |
Category - . =~ - Frequency
1, Does not givé any practice" 'f' 6
“on similar problems
5 Gives general hints for solving 11
similar ﬁ%pbiéﬁs , )
"'*iﬁﬁﬁ@#;SimbLﬁLESkSthg;étudsnts to solve .one /" /A
" move ﬁimilér'prqblem
v A+ . Solves giﬁilarproblemS,withnspgdent 12
- participation -
“'54',f Selédts and sqlvgé sufficient n@mher | 1
. 6f similar problems. ..o -

@
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V. INDIVIDUAL AND GROUP WORK

A Sklllul mathematlcs teacher attempts to‘eeek
balance ketween the various phases of learnian While he
guides the learning he's careful not to do most of the
'talking' or telling! himself. Much of the success depends
upon the extent of student participation in the development

of the lesscn. Not all students in a class are at the same

_ .level of learning, and student participation can be easily

. available if teacher plans his work to suit the students of

varieus abilities. Ex1stence of various 1evels of learning
in & class makes grouping an important aspect of teaching.
If sultable groups are formed in a class, learning is: facili-

tated. ’ -

a)u Qrouping the students

' m this‘study 1t was fomd that out of 42 teachers
who were observed 35 did not group the studentss They

were all the time teachina the class as & wholes Only

4 teachers allowed some group work but grouplng in

| these cases was accordins to seating arrangement

LN

| The remaining 3 teachers allowed group work but groups

were formed without any criterion: they were neither
according to abality'nor according to seating arrangement.

All this shows that the teachers do not accept group

' work as an integral part of teaching end do not plan

systematic group activity in class.

During group interviews also, information was
obbtained on this issue from students. In aIL 41 groups
of students were interviewed. 25 groups were silent
on this point and did not mention anything about group
gtudy. Seven groups denied the exigtence of any such

practice, In two cases students reported that group
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.work was encouraged tut in only 1 casc it was reported

that group work is systematlcally planned for the purpose

of furthering learning.

Tn the remainina seven groups the investigators

'asked if ‘there was any sort of cooperative study among

the students arranged either by the students ‘volunt tarily

or by the teacher. This was slightly different from

'what was. 1mplied above (i.e. study in smell Broups

*

under teacher superv1sion during regular class periods).

] In these cases student cooperation was reported in doing

.‘)

. home-work and also in checking work.

m_g in individual difficulties

Y
E¥ s

Many a time a student of mathematics is not able
to assimulate'concepts; principlesJand'relationships
becauge he has some individual difficulties. When the

class is conducted on the basis of heterogeneous'

;-,

grouping and common assignment, 1nd1vidualization is
difficult. Whatever approach a teacher may uge,

the need to lock into the 1ndividual difficulties of
students and give them help to overcome them is
always pregent. This help may be given either in

class or outside. The teacher's help available to

individual gtudents in the class was gtudied during

both classroom teaching observation and group interview

and that available outside the class wag studied through

students group interviews.

i

t\»
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The 42 teachers observed in this study are rated

¥ - _asg follows:
Category Frequency
1. Nener attends to individual ' 13
difficulties
2, Attends to individual difficulties | 1

of good students only )
'3, Attends to individual diffioulties 8
of wesk students only |
Ay Attends to individual difficulties | 14
of few (irrespective o? the bright
or the weak)
5: Attends to individusl difficulties 6
of almost all. a

Students' responses on the availability of teacher

/”; - help did not,represent any unanimity even on the same
teaoheri Howevenivef the 41'éfoups.of stddehts interh
y | viewed, '3 grouns said thet the teachera' help was availe .
! able outside the clags only, 5, inside the class only‘and
19, both in and out.of clasgse o

In the remaining 4 groups, stndents' opinisn of 'a
ginile teacher is listed below: '

.1; The teacher wasg not interestedyin teacking matﬂeﬁ'

‘ matics and was doing so under compulsion. ;scause
of the teacher's indifferonce the students never
agked him to remove their difficulties.

? 2i The teacher alqus taugnt the whole clags and never

. allowed individual students to put forward his
difficulties.

On most days practically no time wag left for
resolving individual difficulties in class:

s S et s
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3 The teacher did not care .about students' 1earning
and never allowed time for students to put forward

their ind1v1dual difficulties.

o
i a' i

Yo The teacher had scared the students 80 much that

they felt afraid of s.sking h:un thelr d:.fficulties.

m_gervigisn'of student_work In elagg

To be Peally effective tine teacher must be
continually in tsﬁch ,witliz the work of every individual
student, He should be quick in. 1ocst'ing the diffieultles
and nee‘.c"ls‘;“bi" verious students. Also',’h's should avoid
1mposisg himgelf too much upon théme He should be
availabls wherever his help ig needede In our system" iy
of class teaching it is not possible for a teacher ‘ta
gupervise the work of every student in every period,

nor isg this expecied of him.

In this study 41 teachers wére observed. - They
e.re rated as follows: ' = .
Category ! Frequene
1o Does not supsr{risé‘ student :;:ot'k, 7
at all., ..
2  Supervises work n localised - 15
'basis |
& Supervision ig well distributed 8
b Supervises almosb all 4
. \Su;pe‘rvises effectivéiy 5

e .

R

e




to provide more practice to stud,ents.

supervised study in classrooms is.not a.lways possible, home-

work :l.e the only &l ternative for making children work inde-

VI, HOME-WORK

. R «
ehe e
. ce.

"Home assignments have been regarded as an impo*tant
. ~partof’ hfb.thematics teachlng. It isg.a very. commaon technique

_pendently at home, '

L
M

. Viz, hew eften 1t is .aseigned, sources oﬁ home-work, -.checking

methedse appropriateness, work habits of students, total load,
ete; .
tign, teacher interview, student interview, checking note=-

bosks and a brief questionnaire to students.

M attempt was made to collect infomation about exlge
) ting practices with regard to various aspects pf home-work,

‘The infermation was colleeted through classroom obgervae

‘an varieus aspects are presenbed heres

Using -heme-v;:or}; in clasg

make any reference to home-work or use it as an activity

In all 41 lessons were observed to note if teachers

in the 'cl,ass. | Thege are rated ag follows:

1.

Re

" B

4o

S

*werk of pupilg. ‘"

Jbefore starting the do.y's leseon

Categoryy,. .
Doe s not.refer to ‘hotibiwork

'Simply‘ gigns inm e'la.is’s!"'tﬁe‘h.one-'

: P
. i i
-: . ‘-.... .:(g.nf

Assigns home-work towords

the end of the olags per:!.od.

Spends sometime diecussing home-work R

Checks the home-work of eeleoted

gtudents onlye

‘Since independent

The findings"

. 15.}:2'_"‘ '

Frequency,

-a—owd'm“"’-——_’_‘

it R SRR

b



-t 3l =

Glass observation thus indicates that the teachers

/»»*~Ve~erf LI

de net take home-woi'k as an ingtructional activity, It is

¥

used in a narrow sense, only t0 provide addit;lonal practice

en the -bopvlc taught. (m,a.y 8 teacherg spent *sometime in

class an home-work, that too only in signing or discugsing.
None tried in eny, wey to uge home-work as a starting point

,\.

or a means of mabivation for the' aay"s lesson.

How efton assimed?

To- be: effective home-work ehoulq .be assigned regularly.
_' Information was obtained through’f:eo.cher interview, students!
- interview and examin tion of note-booka. Out of 40 teachers
interviewed, 28 teachers reported that they assign home-work

after every period of mathematioe, 1 teacher reported that

- | | he agdigned home~work once in a month, the remq.ining 12
| taachers did not asgign any home-work regularly.

Qut of the 41 groups of students ini:ewiewed, 20 groups
reported that home-work y:o.s.‘assigned"to} them after every
peried © groups'reporised that assignments were glven but

| Lo *  not aftei'"evexiy period.
ap i " out of the 41 cages in whi:ch home=work note«books were
exainined, only in 18 1t was found that the home-work was
glven after almost every period. ‘In 5 ca.see the irregularity
i wag vory signifiocant, A few difficulties, euoh as the
students did not put dates on the home»work’ note-book(not
all nete~books could be made, available‘) came in ey of inter-
preting the information from home—work note-—booka in the
remaining cages.: ‘

Sourgea of home-york -

' Sourceg other :than prescribed books are important in
assigning home-work, The information a.bout gources was obteined

i~

| in teacher interview and gtudent interview,

= e ————— A
-
z
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Out of 40 teachers interviewed, 20 teachers reported

i x that they use the prescribed textbook only for assigning
home-work, 10 teachers said that at times they used other
. materials as well. These 10 teachers when questioned further

indicated that generally the other sources were books other

than the prescribed textbook or examination papers.

. Out of the 41 groups of students interviewed only cne
greup reported that the assignments were given from sources
ather than the textbook, 2 groups specifically mentioned
that.the assignments were given from the textbook only.

It 19, therefore, clear that main source of home-work
1s the textbook exércisés.

ghecking the home-work

Effbctiveness of home-work also depends upon how it is

checkeds Checking serves two purposes: it hélps the teacher
knew the typical difficulties in the topic and also the
progregs of individual students.
It was found that generally two methods are used for
' checking home-work. First, group leaders.appointed by the
teacher check it, which the teacher later signs. .Second,
the teacher himgelf checks home-works When a teacher himself,
checks home-work, he mey use any of the following methoda:
.- Reading'o&t of the correct golution and agking the
students te compare.
Re Checking the £inal angwer only. =
B Mﬁrking'mistakea'only.
4e  Giving corrections only.
5 Givinglcdrrections with instructiong, .

Be Entering some remarks in the note-books.

'




2 e R T e = 2

e e il AR

ing methods of checking:

Home-work is checked by some teachers in class and by

) __others outside. Of the 40 teachers interviewed, 2/, teachers

- reported that they check home-work in class, 4 teachers

reported ‘that they often checked it ocutside class also.

The teachers who checked home-work in class were further

. asked a.bout the type of checking they did, 10 teachers said
"that they merel& signed home-work, 10 that they marked mig-

takes only, .5 that they corrected the work and wrota instruce
tions on the note-books for improvement in written work. Only
5 teachers gave some remarks alsc. This was by means of offering
grades on the work dorme or other generel ,remarks.

In cases where the.teacher checked home-work in class,
it was obszerved that he engaged the class in solving gome
gums baged on the day's lesson while he ws.s busy going through

_the home-work note~books,

The groups 'of students interviewed reported the follow=-

e No. of groupg

Metheg of checking who_reported
1. . Home-work. checked by group-leaders 5

. Pe Home~work checked by group~leaders

. whose work had been checked by the teacher 2
Be Teacher Just signed the note-baoks . 3
e Teaeher signed home-wark only when

+ there ig an inspection . *
54 Tes.cher ;mnouncec't the correot anawers in
the class and asked students to check if 1

. their ansvers were correct. '

6o g ‘Tee.cher:ehecked one question, meotly the 1
- lagt one, and signed, - ) ) .
7«  Teacher noted the problem that most students

could not golve and golved them. 5
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The group-leaders generally checked the number of
sums each student had done out of the sums ass:r.gned and
the answers to the sums. The teachers signed the note-books

after they had been checked by group leaders. In one case

i1t was reported that the group 1eaders were agked to help

others in doing home-work in a formal class called a 'study

“ —

P L ]

The examination of home-work note-bcoks also showed g

variety in methods of checking. These are noted into five

categories, which are not mutually exclueive.

Category S Frequency

1, Corrected home-work and gave R 3

. suggestions for improvement

2. Corrected home-work but ga.ve no suggestions 3
3.  Marked'mistakes only 5
4o Marked mistakes and gave remarks to

indleate quality cin? work dome °
Se Simply signed the note-book . 10

In only 8 cases it was found that the teacher maintained

a dlary te keep a record of his assessment of studenta! work.
The teachers who gave remarks to indicate the quality of
Vwork done did it in two ways, by g!.v:lng qualitative remarks

guch ag 'good! !fair?, e‘bc. ‘and by r'rading the work ags 4, B,
eosssOnly 11 tbdchdrs were found to check home~wor1c regulaxrly.
The teachorg folt that 1t wags difficult to bo regular in

checking home«work bectuge of heavy class-lcad.

¢

Inad of Home-work

The amount, of hcme-wcrk 1ls alao an iﬁinc;'taz}t iague. Too
much of home-work is ept tc;‘ kill intéreebo in the gubject. There
13 no standard formula to meagure the appropriateness of homewwork
for each student. It was therefore thought proper to ask the
gtudents themgelvez about what they feei about the load of home-

work end also enquire about the total time thoy devotedto home-
work in a week.

A e it o, S
Tty O s
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‘\ e Out of the 41 groups of “udents, 21 were of the opinion
~ie .- that the home-work load was appropriate. By this they meant

that an average .student could do that much of work in about
an hour, Five groups reported the load to be inappropriate.
Two of. these five groups stated that it was more than what

could be normally done. L

The answers to the question on the time spent on home-

. - _work per week. show that .

. 24e8% students devoted six hours or mgx?ee .

e 5‘4.4% gtudents devoted four to‘ five hours.; |
32,9% students devoted two to three hourg.
7.1% students devoted one hour or less.

Q;ffemgtiated home-work

The home-~work should be appropriate to the needs of

individual student. Generally speaking we find three types
of gtudents: ‘L:elow average, average, and above dterage.
. Teachers can consciqusiy try to give separate assignments
L« ‘that guit each of these types of students or make provigion

T for them in the samg assignment.

L ]

e —r—

" e Observa.tions made under this study show that only
. one teacher assigned extra work to bright students. All
- others gave the same assignment to all :lrrespective of the
.. needg of the sZ!,ow or. the bright. The examination of home~work
note-'books revealed in many cages tha.t the students used

malpractices guch o.s copying the solution from a key to the

;«

book or another student g note-book.

Almogt all the studsnt-gmmﬁs confirmedl that tho game

e

assigmﬁents were sot for all. Only one group said that the

- teacher gave them the freedom to do as ma.ny as thsy could, but
no special consideration wa.s paid to the reods of tho different

catsgories of ,studen,fos.

s
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Study habits

Students should cultivate healthy habits such ag belng

systematic, regular, neat and clear,.

b)

¢)
d)

£)

The examination of home-work note~books reveals that:

A mejority of the students kept systematic record

of their home-work.

A majority of atudents tended to reproduce aas much

ag por.ible from what the teacher wrote for them en
the black-board.

In 12 cases students had shown interegt In clago-works
In 19 cages the gtudents were rogular in doing
asslmmmenta.

In 7 cagsos a table of contonts wag given in tho hrmee
work note-book.

In 21 cageg gtudentvg had done work systomatically.

Through the gtudents! questiénnaire information wag

obtained about the day and time during tho day home-work

wag done by studentse No goneral tronds could be debceteds

i SR
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2.  Use of the blackboard inadequets and .

3T -
VII. TEACHING AIDS

a) Use of Blackboard

The use of learning aids is a;ir-'i"importa.nt part o'f"
instructional procedure.” The usé of the blaek'board as an
aid to 1earn1ng is undoub+ed1y the most important part of

teaching mathemitics: It was, therefore, thought useful to

ebgerve how effectiveiy the téé,gheré, used ’ghe;‘blackboard.-

The observation of 42 teachers révealed the followings

P

Q@E&Qﬂ | oy Fre enc
1. Uses the blackboard rarely o ] =

'uns'y‘s'ﬁ’emati’d' B

"‘:‘5. ‘ "%"'Use of. the blackboé.rd’~~radequate but-. o ' . 14

Cungystematic T L e a4

he'" " Uss of the* blackboard is inadequate - .. 2

:’:but sy‘stemat::.c C LR o s

B’ '»Use of the- bla,ckbnvrd is adequate and . 21,

systematic., ,, T e
In observing blackboard work handwriting i&as not'aséessed.‘

The other two aspects of blackboard work that were
considered were: use of unitsg of measu:t'ement .and presentatlon
of all the steps for ‘solving t,he.sgm( '

i)* Use of units of meaéuremént

“Mach of the computational work in mathematics

requires the uset’o_f measuremente Djjffiqulties in.;:omputation
arise if studenis do zot label t‘.hé njuihber:-s.* Also,: results
are corregt &rily Af they are exp;ressed in bzfo'per wits. In .
18 lessons, ;o.ut of 4.:2'ob‘serve’d,._“’.che ‘us-e,-of .'units was not

required. The remaining 24 lessons are rated as follows:




; M- -t 38 2=
1. Was not concerned about theif use S - *
| fm :3,. Neither particular of their use- ha.mself
IR ‘:.-;nor; insigted-on their use by studenta. = P 2
i 5. e Not. -very'particular in their use;f_h:j.mself o
vl .bilt-“in'sistgd-. on-their use by students CUP 4
1 | . - 4. -hes . Particular in their use himself:but didenot . «
; iR ‘$nsist on t_hei?‘-;-use by students . = - .10 )
. .5 Always used these himself and ins:.sted
T on thedr use by the students .. s
11} Link between‘ dlffgrent steps o
A number of steps are necessary in presenting
the selution to any problem in -mathematics_. -The steps ghould
é.lso be written in proper sequénce and no important step
"~ left out. This is important to develop thinking of students
’ and meke them used to the rigour of mathematical thinking. L}
i In 40 lessons out of those observed, it was necessary
to write steps in proper seciuence and link.them properiy.
DR Thgg%,_'a,re rated as follows:
Category ' 4 Frequency.
“ 14 -Did not ¢are to liﬁk the steps - [ P -
2. Was neither particular himself nor = ' 4
insisted on, students to Link .the steps -
T B 'Waér;'é't partiéular' hiihself'lm’o insisted 8
il o1+ én gtudents to link the steps . |
a i : - ko . Mas particular himself but did not A 18
' . ingist on students to link the steps
. , +5a  Was particular himself and also insis‘hed' : 6
‘a5t - - on gbudents”t link the steps: s
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b) Use of other a1ds _
' Use of teaching aids other then the blackboard

ln_ teaching'of methematics' is still a controversial matter.
Yavever, 'SOme teachers favour “their use on tﬁe"."ple‘a. ﬁthat aids
help in clari'fﬁnﬂg'the concep'ts ‘and: stimulating thinking.

| Tn 22 lessons out of 42, no teaching aid was required.
In 14 lessons teachers did not uge any aids although they
could have used them. Only six teachers used suitable aids,

. twe of these ineffectively.

¢) Textbooks .

1) Selection of textbook: .

Information regarding the _selection of textbooks
was obtained"durln'g ‘the teacher :'tnterview, -'The practices
differ from school to school. The'majorfractices and the

number of ‘schools which follow them are given below:

Iype - . o No. of Schoolg

- le  Books are selected by the Lepartment . 12

‘o Of Educa.tlon
2; | Books are selected h J the management, : | \

°f the SChoo]_ o .
S. .. Eooks are selected by the Prlncipal K .

Q‘ - .

i W who mey o may not consult any other

T e vivee
PN oo,

N, e ,Person ,

. 4. s ,.Books are selected by a commlttee cf" ; | 6

. teachers appo:r.nted iy the’ pr:l.ncipal

.
[ i

S5 .. moks are selected 'by ‘the teacher ETS _ 6

3
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i11) Use of textbook ' .
Textbooks form the core of ingtruction in

. mathematies. Textbooks are in use in elass and outside for
.. meny purposes. The information collected throu,g}; .classroom
observé.ti,on s interview with ﬁeachers and students, and the

" - .questiomnaire given to students is presented here.

The: 39 teachers whose classos were observed are

' pated as followms

Category B o | ‘Frequeney,
1. Did not uss “the textbook at all,. - . | ’ “57
.  Used the textbook only. for home I s
assignment i} -
"3, .Used {;_ha textbook for practice exercisee R

_ aan,e.ssigning ~home=york.

o he Uged the textbook for the study of des- , -

eriptive ma.terial and golved exsmples

“5:. Supplemented the téxtbook from his own notes -2

A Textbooks are thus commonly used for gumg to be selved
"b;'e‘f;udents in class or at homes Use of textbooks for this
purpose was supported-: by 81l the 59 teachers who wers interviewed.
One of these teachers was even of the opinion that a textbook
ghould only include a graded set of problems or exerciees.
Fourteen teacﬁefs reporteci that they ’asked ﬁ:heir etudent.e

to read the aolved examplea. L Six, tea.chers reported that

they asked their etudents to .repd the deeoript:i.ve material

given in tho book. One teacher reported that he agked his
students to read *bheorems -from the book before coming to

the clagse "% i - .

’

y
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The dependence on te:&bbooks for asgsigning sums for

‘practice in class ani at hcuse was feported by students as

well during their interview. Tany also reported seven cases

where the teacher did not consult the textbook at sll. When

questioned about how teacl.ars used the textbooks, the students

reported the fo'llowing usea:

1.
2.

Se

ba

1.
Re

Se

Av  Geometry textbooks

Teacher read the stetement of the theorem From the booke
&) Teacher and/or students read the statement of

“the theorem.

. b)  After proving the theoz;em", teacher asked the

students to real the proof from the textbook, or

teacher esked ihe ctudents to read . the theorem

in advance, before giving the proof himgelf.
Teacher read the statemenbts from the buok and put
questions which the students answered after lookirg

into the book.

Teacher asked the students to read theorems at home

before coming to the clagg.

Be Arithmetic and Algebra textbooks

Teacher read and/or golved the solved examples.
Teachers asked the students to read the degerl ptive
material and solved examples for a toplc in advance
and also after it had been taught.

Teacher agked the students to read the desoer ptive
material and solved examples at home and when they

found difficulty in solving an exercise.

e s e iy

T,
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The questionnaire also included some quesgtlon on the
uge of the textbook. It may be mentioned that the informatien
obtained through the questionnaire on these items was

. @ifferent from what was obtained during students' interview

and teacher interview. While the questionnaire figures
indicate that 10% of the students did not read th; golved
examples, during their interview the students indiéated that
they did read solved examples at least when they were unable
to solve a sum and a é.milax; golved examplé could b.e locateds
Similarly, the response that 90% students read the descriptive
matex“ial glvon in the books ag obtained from qufastionnaireu
wag not gupported by the interviews. During teacher interview

| 1t was found that rarely did a teacher advise his students to

" read the descriptive material. 4Also, during their interview
'studenta reported that even when the teacher had advised them
'to read descriptive material and solved examples, they had

avoided reading them.




Q. 1,

About how much time do you spend per week at home to

complete your home-work in Elementary Mathematics only?

This should include only that time that you devote to the

work agsigned to you by the teacher as home-work.

A. Six hours or more [:7
Bs Four to five hours [::7
Ce Two to three hours [::7
D. One hour 6r less L7

Mng.le The questionnaire was administered to 1528 students.

Re

Their replies to this question could be clagaified as

under:

4. Six hours or more 24.8%
Bs TFour to five hours Bleh%
Ce Two to three hours 32.9%
D. One hour or less 7.1%

The remaining about 1% have either not regponded
to this question or have replied in a manner where
the responge cammot be quantified.

in important comparigon emerges when we study the
figures for city areas and mofussil areas in which
we have categorigel our study. Givenbelow are
figures in percoentages of gtudents devoting six

hours or more per week to home work.

ate City _area Mofuggl 1. State as a Union
areg.
Bihar 103 Z0.0 16.9
Delhi 3949 55,5 40.8
Gujarat 11,3 20.9 16.8
Mysore 273 Lhed 20,9
Punjab 3640 4R.5 38.7

Notes The figures in vericus tables are in percentages.

et
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Section IX,
(n analysig of students! questionnaire)
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It-is clear that in all the States, except Mysore,

the number of students devoting .six hours or more

is greater in mofugsil area than in city area.

Mysore becomes a typical case because in two out

of the four mofussil schools taken for study teachers

had peculiar practice. In one school the teacher

assigned home~work once a month which was dore in

a speclal note-~book by studentss In othexr school,

the teacher assiéned home-work once a week only.
Mna.3, Some significant differences (10% or more) were found

between the city area and mofussglil area within a

States These are given below:

Reaponse ! State K
No. ! __ Bihar ' Telhi. ' Gujerat ' Mysore ' Punjab
"¢ © @ ¢ 'M 0 " H ¢ '™ 'C M |
¥ L § Y 1 . Y T ) L ! i '
Ae 0.3 '30.3 '39.9 ' 53,3 11.3120.9 27344 1 1
'_ ] ' [} t 1 t [ ] 1 H
1 f 1 1 i ] 1 1 1 1 | |
B ! ! 129e4 4 20,01 1 ' 3047 139.8 ! ' !
o 1 ? Y i. ? ! . 1 !
) ! [ -y 1 g~ ' ' ! ) !
Co 1 4548133.6 125.0 1+ 18.31 ; 1 1 23.5117.8 ' 1 '
= = P b ' i R RS 1 '
.« 1 1. ! ! ! 1 ' A 1 !
D: t t . ' 3 1 7.6, u”l"v .» 1 ' '
ey ™Y T ~1 1 1 ¥ Y T 1 Y Cumme |
However if the fipures are taken toéether for the
five States the differencea become almost negligible.
?Responae ! No. of Studentg angwering in
.- Noa - ! City are ' Mofussil arca
As ) I ; 2545
3 1
! !
Be : 35,7 ) %545
' f
: . "
Ce \ Bhd, : 3049
D. ! 7.0 1 7.0
J i ‘

@iﬂs may*bocause of the figuros for lfivdore) *be g0

Nototw C 1s a symbol for city and M for mofussil.

- B s
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Mgebs. Thée following table gives the inter~state figures
.. - Ffor each response. Tt may bs studied for drawing com-
parigons subject to a few ragervations given below:
a) The ratio of rcspondenis from city areas to
reggpondents fremme will areas is 3:2 in
- the total r¢ -cud.nts from five Slates.
b)- The. State~wise ratio of respondonts from city
. : areag’to resgporlanty from mofuseil areas ig:
i) Rihar 2%
ii) Delhi  13:1
1i1) Gujarat  1:1

- dv) | Mysore 1l

s . v),  Punjad | 45 I
“'¢) “ThHé limiteations 1qhércn§““;ecause of t:h’e ‘aize
of the s;a.mrlea .
S;;ate;.. . ‘ ,Reaiaonsa No. .. .

‘ . A . B .. G D <2
rwedee o Bihaw o - "1649 55,6 ALT U 62" LB
Dolhi - 40.8 58,2 2 AT Lad
Gujarat ‘.16, 3 bb- G 3242 643 N
My soro 20,9 . 2640 30,5 1049 .8
punjeb 38.7 B0 2Ll 56 -
- ":Eé;i;iée‘;* T ohg Tk e 7.4 9

The two middle categories contain a very large group

P o © -« -of regpondonts and may be that the dlscrinination

between the two is not'very fines If wo just combine

| the figﬁrea for thege.two. Funjab and Delhl get a similar

------

Tttt 'digbribution” and Ho do Bihar ond Gujarat.” Mysore stands a
oo ewee oo ohyrpi cal probably bovause of thp ruadoris ‘stated ecarlier,
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When the home-work is nobt to be shown"b't"le next day,

do you generally finigh it the day it is assigned

to you or on the day or the proevioug day when it

has to be shown to the teacher ?

T s

=

...,.Zj; 2 D

The gsame dey when it is assigaed

teaches

is to be ghown to the éeac}iéio

None of-the-aboves

Mgel. .The replies to this Ciuestion could be classified

’

. seng

. On the dgr i% is bo be shown. to the

Cn & day p;ex&bli'é 0 the day when it

aé ynder': '
“.“HA. The sat;ae ‘day vhen it.is assignqd' 71.9%
‘B - On the day it ig %o be shown to . . 10.5% |
the %eachex '
C. On a day previous to tho duy when 15,9%
it-1s to be shown to the ‘éeacher
De None of the aboves | ‘ 0.7%

+2. Oonsidering the differences for city areas and

mofuasilé areag within the ssme sgtate we find that

v

the differenceg are rove glgnificant in cage of Bé.har.

A few of the prominent dLffovences are glven hero:

T

: v Atar
,Jfesponae Jtates, : —
, Yoo ! Blhar Dolhi. Guiarab Funjob Mysore
| 0 ’ T ] | T T Y Y ¥ g
, ~t— % "¢ .4 . 6 W o ¥ 0 M,
! ] ] 1 f 1 ! 1 1 1 1 !
1 " () ' R . [} ., 1 $ . | 3
! . ! ' ! t ' ] ' 1 ! !
' Be ' 645 ' 145 ) ; ' ' . | . . .
— r + t : ' : t L ' 1 L
1 ' g 1 f fwg o ! 1 « L f !
' Ce X 18&7' 29,0 . 847 ,"DaO . 19,6 . 10,7 ) 1005‘ 401“ ] {
1 1 4 1 - 1 [ ! 1 1 1 ! :
' ' ! 1 ! ' i 1 1 ) 1 K
1 ] Ds “ ] « R 1 1 ] i ! H
' ' 1 ' t ‘ 1 1 1 1 1 ¢
t " A P P " Y e
1 !

e




w3, The following table gives inter-stete figures

for each response. It may be studied for drawing
comparisons subject to the regervations as given

in the previous quegtion.

State

Reoaponsge Noe

o5
Q

A

Rihar

1.5

€448 22.2

Delhi

8245 9.5 049

Gujarat

857 12.1 043

Mysore

47,0 23,9 " 0.6

Punjab

0.4

&
»
o

88.0

Combined

0.7

&
.
Lo

71.2 10,5

G5

-
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1
1
¥
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1
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L
L
!
!
t
1
!
¥
!
1
1
H
1
)

2 e ww o] owm v ek se e Fuw oo e fen o i e - e

ReBe

One general trend is very clear in the eage of Delhi,
Gujarat and Punjab, and tz gome extent in Bilhar,
that & large majority of gtudonts complete the
agoigned home~work on the Gay of assignment itcelf,
In Mycore the datc of pregontation of the work to
the teacher reaveran ths dateo of tho gtudonto deing
ite Ag a mattor of fach, regponge € ic a foreod
responges Work carrot be pogbtpened any further.
This tendeney of deing the work at the Jdagt momont
1o precent in groups dtudied in Bihar and lfygorc.
When do you gonerally do your 'hognpnmrk 2

7 v . Juah aftor roturning from ehool
(7 B  Jugh bofore ?véqiiig fiealo

L:j 6 fuen ovoning moalg.

/7  b.  In tho romming. .

[—7  B. To £ixed timoa,.
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1.

3.

¥
5.
time of visits of the research staff a.long with school

t:unings are given below:

State
‘e .ﬁhu
. Delnd

Gujarat First half of July

Mysore Middle of July
' Punjab  a) Iast week of May

Before pregenting the data on these responses .

a few of the important points which may, be kept in
view are mentioned. .

~ Time of the day when the home-work is done is

determined (apart from individual -habits)

by school timings. 1In the case of schools

~ starting early morning and closing late -

afternoon it is not possible to do home~work

:Ln the morm.ng or shortly after reaching home o

T 'from schools - |

| _ In rlbxral‘va'.reas ’not much work can norxixé.llyz be ,

" done late at night except Qhere electric p‘éwe;-
1s availsble. I

" The season also determ:l.nes the time of doiﬁg

.'. ;work at home. | | |

" Social hebits also affect the t':i.min'gé.

_In some places schools work in :tnwcs shifts.

'To facilitate interpretation of the data the

P

Dates of vigit - chool t gg

First half of March

a)- Second half of March =~ 10 Bela t0 4 Deme
b) First helf of Sep‘b. a) 7 a.me to 12.30 Polle
: b) 12045 to 4030 Pelle

b) Third week of June

10 asme to 4 Peme

10000 a.m, to 4000 Pelle
7.00 aomo.‘ﬁ. 1.00 Peme

[

a) 10.30 a.me to 4030 Pelle
b) 12,30 Delle to 6.00 Delle
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1. -The replies to this nuestion can be clagsified as under:

-

" he  Jugt after returning from school . . 7 35,5%

“Bs  Just tefore eveninz meals ¢ - AT 14,59
- Gy After evening meals- el 15.5%
D.. 'In the mor'ning ’ e 21.7%
E. No fixed time ~°~ - - - 11.79
2. The .té.blé Abeicwgives the differerices in city areas

ool ahd mofus'sil-. areas in diffe'.renﬁ statese

Response' Lt ) L. “maies S S
Bihar Delhd Gijarat Mysore Punjab

NO ®

G.!M.'XGiM

A.

—f o

;C ] M .l G L, Y S R R M
' t T -t f‘ -7

122:9:

.

1.17.3 1 424
]

,
o
P~ S §

B.‘ ot

-

2118, 7.2

1 [} H

Ce.

''22.4.
1

1
-
!
1
1
1
H
' !
¢ 1 1

1
1
o J '
*-51. 37 17{5, 11.2 20;0,
. -
t
!

-
- - e v ca] wy e

N TN

_—y

D. .

Py

.27.6"”52.5: 11.7

0.0' 17.5 25.1 278 ! 57.0"
!

-] .

Ee

N I 1

[ 12.61 2625;18,5
1. t

ot s i wm  ew

- =

1

!

1.
g

-
lesnme ou] o

o o~

Itis é]:eafc' Prom’ above that ih case of areasg..
where schools observec dsy time {10.00 a.m. to- 400 Pellls )

at the tlme of enquiry . i time was ava.lld.ble 'bot.l in

sl
= ..,‘,,_,, R
Sae

| inorn:l.ngs and late evening 'bo do the home-work dlfferent

pract:LCe 1s found 1n ci J and mofussﬂ areasa In cltles

more students work ir the evenlng than in the morn:n.ngs.

In mofussll a.reas, even wnere electrlclty was ava.lla.ble ’

the ' studen 'bs work in t'e mornings than in the evenlngs.

~

‘Again- Oompdrlso*l between city and mofussil schools

".isinot desir#ble as of the soven city schools in the sample,
P . FE [ ’ '

four worked in the mofn'ix..g and 3 in day time, the one mofusgsil

school was a small school worling in the morning hours.

o AR
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3. The following table gives inter-gtate ’figju_res for each

+ -l . "responge. It may be vs‘budied for drawing comparisons

: subject to the reservations given in Q. 1a

L

% Qta‘be ' ; i - Regponse ¥3., . .° L ;: , i
3 o v ' B 1 C . D ) B
i et Y -t ' t
: Rihar :— 2049 T 26.5 S % : 35.8 | 9,0
4 : .
: BLE 1 1 . 1 " T
(. Delhi ¢ 441, 11,8 1 21,3 1. 10,9 + 10.9
‘ ¥ S P 1 ! !
-t Gujarat ' 2.2 T 8.5 ! 57.2. 'R0 ) 4
3 S 1
A —t ! t .. ' '
Mysore' ' *T'28.8" 7Y 46 | B3 ! B2 ! 195
" Punjab ' 65.0 ' 8.8 ! 8.4 ' 0.4 ! 15.8
: . S IR - H t
" 1 - L 1 T ]
Combined 1’ - 35.5 1 14.3 1t 15.5 1 1.7 v 11.7
) 1 1 ’ ‘ ' 1 !

4s . The school. timings at the. time of this study vere the

} ., , same in Bihar, Gujarat and Mysore. As such another
! o ' .. comparigon is presented here where responses for A, B,
) and C for.these _sté.’bes have been combined.
! , i
Responge ! State )
; F +  Bhar '] Gujarat : Mysore
i .~ "— | . o : T ¥
t ' ; : '
A+B+0 1 63.6 ' 37.3 : 75.2 ' Thd7T , 56.3 ! 3549
| ' 1 1 o !
R -t - . ] , : $
! 1 .
D, , 276 527 17,5 | 281 1 27.8 | 37.0
' 1 ! ' 1 : 1
T L] , T
o In this,_gomparison the city and méfussil schools
- of Gujarat e giite balanced in proportion., Figures
- '.9.?'.35:1'181‘ .Sh.QWltl;;g%.,students. in mofussil schéols
..work. more.in the morning. This may be because some
,. .pecple do .believe that Mathematics can be better studied
with a fresh mind..

en
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In addition to the home-vork, do you devote any time
to the studying of Elementary Mathematics at home

apart’ from your doing so near the examinations?

L 7  A. Yes
/7 B Yo.
.If. '"yes-", indicate below about how many hours per week

do you devote to such study excludlng tiae time for

home~work. . ' . S

..CO...................'...............hollrs per Weeko

If the above answer is “yes", what kind of work do

- you’ generally do while studylnn' Elementary Mathematics

.

at home. erte your answer in the.space prov:l.ded.

Ist —Part' A very ulgh percen’oare of students (90%)

devo'tedr" time to study in addltlon to ‘the’

time given to .doing home-work. City and mof‘ussﬂ. “sehool

. differences were not very prominent. As such figures for

each state are presented for inter-state comparisons

only -
State - Bt e
Bihar o ) 8604 e e e :‘L5-.-6:"';T£;’7._‘._“.;
Delh:v, e e BBRRCT T 11,8
Gujerat -~ 7 95.3 —Z'.M P
" Mysore - | 945 SN Y g
pmjab 8.8. . ., 16.2

As stated by students themselves almost every student
in Gajarat and Mysore ‘had this type of"v.élimta‘;ry study.

Figures for Punjab are the lowest.
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IInd Part '
1. Responseé to this querry were grouped as beloé;
A. Oqé.§6 two hours.
B. Thfee to four hours. .
Ce Fivq,pgngéz hourg.
D. Sévén anc mcré.hours.
E.. Absurd feplies or no repliess
These five categorieé are mutually exclusivé and

all comp;ehensivee Présented below are differences

" (selected) betwaen city and mofussil school student

.
e ——,
f e

responses. g
State Response City Mofusgil
Bihar A S VA . 10.1
Delhi A 10.5 21.4

c 2642 0.0
. D 54,49 50.0
Gujarat 3 51.5 26.7
¢ 20.0 15.0
D 9.1 0.0
Mysore B 16.2. - 269
Pmid G . 23.8 se.s
| D T 28.5 R1.5
Gombined A& ~  10.3 8.0
e There is no general trend discernable in theée

.

RS .digfargncgg;fhough ab times the difference were very

.“.“.lﬁm_;m’hiéh,fe;g;'in cage of Gujarat in responses”(%j and’ .

(D)e -

N

.+ o, ' Por inter-state comparisons the figures are presenh-

1 . )

" ted in twe groups. ‘Group 1 combines catqéories An,

it ;’and]B, and group 2 combines categories ¢'and Di-

-,
H

. .
-, [ . [
4 tere s

bl LT y
* o,
. Y e

R O e
|~
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Bihar : 39,8 . - 59.7
Delhi 9. L . 60.2
Gujarat 507 - 42;54 “
Mysore 96.5 . rous
Fungat 48.% . '53.0
Combined 36 .3 ' 57.6

3rd Part:s As it was en opon endz2d question the responses
were grouped in the follewing categories:
A. = Revigicn of werk done before and pre-gtudy of
the new lesson, |
B. Study of descwiptive materiel and'formulae.

Ce Study of golwd examplas from text-books.

Ds Solvine of sury Tror texbbooksae
E. Readirg theorers and committing them to memory.

Fs Study of hooks nther than texibooksge

G,  Practising corsbructizng in Ceometry.

He Removsl of Sifficwitina, if any.
"I.  Others.
" T Absurd replies or no replies.

First ot all we cougider cuseg where students
-were not expecied to reply beceuse they had angwered the
o fiist'questisn in the ncgative and also cages of absurd

or fo replies.

State K Studeuts
! ity T Tofussil T Total
N S O I S R S &)
Bihar 10,7 ¢ 126 ! 19.1 "t 1,8 1186 v 9.0
' L 1 1
Delhi D122 il ' 6.7t BB.B : 11.8 1 13.3
Gujarat = 1 €2 | 9.6 1 22 | 8.6 1 4l , 9.
Mysore - ; 4@ 1 1.4 , 5.5 1 49.7 : 5.0 1 50,5
Punjab 'o15.0 12,0 T 707 1 '3B.6 y 16,2 1 25.2
Combined , €.6 ! 20.6 : 905 t 24e6 1 9.5 ! 22.3
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X. Not expected 'b.o reply
Y. Absurd or no reply.

50.5% of the students from Mysore gave no reply
or an abgurd reply. Punjab followed with 25.2%4 such

- casas, Nothing can be e@léined with regard to these

given
figures. Proceeding further bslow are / the two most

- freguent respons:es for each area along with a:c'isual fre-

quencies. ' ‘

. State . city Mofugail Total
Bihar ~ D(139),E(63)  D(79),E(31) D(218),E(94)
Delh‘i D(82) ,.A(Z;S) D(4),A(3),G(3) D(,S"G)“.g A(48)
Gujarat  4,1(103),D(81) A(101),D(82) A(204),D(165)
Mysore A(63),D(11) A(67),G(9) A(130),Dp(18)
Punjab  D(48),A(26) D(30) , (17) D(78), A(43)
combingd 5(361),1:.'(247) D(202),4(195) D(563),a(442)

Responses (D) and (A) were very popular. Rihar

“gtudents were not very responsive to (A) and had (E)

as their second preference, The thing which comes out
‘clearly from replies to this question is that students
had not taken favourably to responses (B) & (C) concerning

. degeriptive material and formulae, and golved examples.

Even though it may not be a conclusive contradiction
of what the studentis had said about these two issues in
other questions yet it points to a' contradiction. This

- Question has worked as a probe question to the two which

followaeds Tt also points to the usefulness of open ended

‘questiong.

— o T e
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Q5. Out side school hours vo you study in a group

/ ; A, Yes.
l ; Bc Mo,

If "yes!", inl.cetz the answor app}i;ab&e to you

out of the fcllowiag a.'.i.ternséa.’givesa

| | [:7 A. the vhole yoé,r. |

| ' /7 B Only at the time of different éxanﬂr}ations.
t ' L7 o Ohly at the time of 'fanr'xual examinationsg.

| If you study in agroup, how do irou select your

§ . partners ?

‘{ ) . Qn__S_:_ Ist Part: The gtate-wise response ‘boi‘bhi.s question

| | in afﬁrma.ﬁve wag as follows: -

ﬁ My aore 80%

g Gujarat 58¢4%

| Punjab 43,29 - .

| Dalhl 57% ]
Bihar . BbaRY

g ‘ } - Studying in a group out side achOQfl."Ké more
" popular.in mofussil schools.
" .4nd Part:- Here the response A, 1.8., the whole year,

was more popular.

. 3rd Parts The responses were grouped as below: ,

; A Those who live near and are clags-fellows.
: ‘ B. Students who can exchange knowledge in cage
o - of .necd. '

Ce Intelligent students to Uget'}'zelp in' case of
‘neled'..“ ‘ '

De Student s who can tell ‘sométﬁing whenever
| asked fo !“o

E. ébudents-cf'gobd character,

F. Others.

In all States gtudied the most popular
regponge was 107,

along with other students of your class ? »

k:.\.,....mww« .
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Mnde

Is there any one at your home (not a tutor) who can

help you in the gtudy of Elementary Mathematics ?

[ 7 4. Yes.
/7 B Yo.

If "yes', indicate below how many persons are there

.
»

in your home who caa help you.

No. of persons Sesscerscncrsicncerecsasyens
If "yes", do you ge"c help from him/her/them-.‘
L:j : A. Yes, regularly |
[_:7 B. Yes, sometililes
7 o o

If you get any help from any one at your Home, in

-~

what way do you get it ?

Ist Part: More than 50% of students replied in the

effirmative. The state-wise figures for city and

mofussil areas are given below:

State city Mefiosil bpotal
Bihar  66.8 - ' ' 4207 58.6
Delhi 50,0 26,7 - ; /8.3
Gujarat  70i1 ¢ 4B.2 - - 5645
Mysore . 65.6  + ' A9.2 5704
Punjab 80.8 L2 - BBJT
© Combined 66 . 455 - - 556

-

T ig clear that greater percentage of city

students have gome one in the family to helxi them.

)

It is most common in Gujarat city areas. Delhi

"+ .. mofusail proup has the lowest percentage of students

‘getting help from family members.
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IInd Part: ihen questioned on as to how many such
personsg x;:ere there about fifty percent o‘i“ the students
said that they had only one person in the family

who helpedthem. Cases where there were three 61’

more such memgers who could help were less than -

20% of the total number who had sgomebody in the family

IITrd P.a.r:b:' Only 21.8% of. the total number of students

got help from the family members regularly. Mother 52.4%

received help only at times..

L™

IVth Part:’ This was an open ended ques’oicn; .and the res-

ponses were grouped as below:

1. Help in golving different questions, when

agked for.

B. Help in removing other types of difficulties

regarding studies.

Ce OtherS-

! a L Givon below are figureé in percentage of those

absured or o replies.

- . ,Staﬁgm ; Studentg not

who head replied the first question in the negative and

were not expected to reply, and also of those who gave

! Students giving
B + - .. expected to * abgured or no

Bihav T hg 9.9

elbd 5L 185

5 1 g:;ujaraﬁ 41.6 8.0 '

'“ Mysore 41.8 22.8
Punjab 4545 20.5
Combined

1

S
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With the rest of the student the first
response was very popular. And it seems to be true
otherwise also. Nermally help is given when sought
for. Rarely somebody in the family would be so
partiéular as to ask tﬁe studént;té sit and work
with him, |
Do you get any tution in Elementary Maﬁhematics

from a tutor ?

- L ; 4. Yes

Z ; BO N’o [ ]

JIn all about 209 of the students studied reported

having a privatc tutor at the time of this gtudy.

, Practice of engaging private tutors was reported to

be most popular in Bihar and Mysore. Digcernable
trends were observed. The gtate~wise figures are
given in Appendix VIIi. ‘

Did you get any tution in Elementary Mathematics
last year ¢

zCZZJ’ A Yes.
L7 B o o,
The number of students who had tution in last year

ﬁas R5% of the total. The state-wise figures are
given in Appendix VIII.

Do you attend a coaching class or a tution clags ?

[T A Yes. '

Z ; B. No.

The coaching classes did not appsar to be very populer

" in any of the states. On the basiz of the regponseg

received Bihar and Mysore come on the top. State~wige

rigures asre given in fppendix VIIT.




%10, Did you attend & coaching clags or & tution clags

lagt year ?

. . [::.7 A Yosq.
i : [ 7 B No.

ing. The percentage of students giving affirmative response

ig higher than the percentage of atuderf‘bs who gave
afM.rmative reply to Q.9 practica%lJy in all tho states.
‘ \ Bihar and Mycore come on the top in this caso alasn.
State-wlge figureg ére give;x"i}x fppondix VIIX.
Qe1l, Yeu mugt have golved the oumg frem your Arithmetic
' textbook. Indicate thepanswe;'applicm;lé"m you in
rl o thig reapect out of the following.

23

L7 & T have golved all the examplegs

[_::,7 B. I have golved a majority of tho oxamples.
[:j Co . I havo golved only & fow examplode

[_:7 D. T have not golved any examplos othor than

thoge that wore done in the clags.

Angade Tho responges wora grouped ag under:

A. T have golved all the exampled 2545%
k B: I have colved a majority of tho ‘.. 4163

3 oxampk gs
C. I have solved only a fowr examploge 21.7%

D. T have not golved any examples obher 10.6%
thogo
than/that wore done,in thi clagg.

ing.2. The state-wlce respongea’ for ei‘é;and mofuanoll arcas

are givon in tho following table., The -comparisons

‘ "Lt "~ ‘ean be drawn gubjeoct to the regtrictions given in

¥
*

" "Quéation 1.

1 .
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Response ! L Statesg
No. ' Bhar ' Deiki ' Gujarat ' Mysore ' © Pun;jab
| Mot 0 CT M TG T M 76 TM
4 ! 1 M [} { ) - ]
! : F ' { : 1 ! :
B 8.1 1R7.5 158, 26.7, 282 | 50.4 20.8 26.5, 2249 13049
—t ? . ) ) i ) . [ LS 1
Bo 158.0 i 4611;- 1 87.8 1 iﬁa? 1 L:)ol 1 32.2 17.5 1 29,91 13-805 12408
! . 1 ' ,‘ ECETI ' J L
! ' i o N ' t '
Co t o ' | 201;5 ""IS :75 '. 1 t ' 1 1
1 : ; ¢ — 1 : i o t 1 :
Do '121.67 9.1 T 7.2 1 1Z.31 ' '21.31' 9.4 5.2 119.4
! : v - ! 1 ' 1
. .- . . .. . ot '
In case of responses A and B a pa.ttem can be
founda For A, the percentage of mofussﬂ. schcol
students E‘L J_..ﬂ"‘.te“ than the olty school students.
b For B, the reoronso 1s hlgner in c:Lty sohools in all
Y staues oxcrp+ Ia‘ysore.. |

:Ans.S. For 1nter- ’cate compari gons the following table may

" be he pf‘ul..
. . . Responge * .. =
State | A ' B J C J D
T T . T . T
Bihar ! 17.9 ' 53.4 1 17.9 1 10.8
1 . 1 . 1 !
i ] 1 1 1
Delbi - ' 14,7 i 56.9 1777 19,9 ' 7.5
R ' 1
| T B T 1 : -
Gujarat ’ 1 '5907 "1 4204 ) 1] ’ 9.1 1 707
X U y ] . 1 i 1 S
Mysore : 23.2 ; 23,2 Y .36 : " 15.4
o - ! R o
Punjab ! . .28.5 . ! .38.3 | 241 . 1 11.3
’ ! 1 : 1

Here Pun;;ab a.ppee.rs to be the nearest to the
comblned fJ.guro a.l’ld Delhl probably the farthest.
lf we €o nblno the floures for the first two
o are ~ombined *
respon:es/ cn the s-roU“lJ.s that each and every sum
may not be COI’lolT’I’ed as a *rmst, to be solved by every

student a dh-ffc rent type of plcture _emerges.
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Bihar 713 /
~(w‘ru;|a.rat ) 82'1 B o T
T wysors 46.4“.:.;9.;
- - Pujab . 9‘-5‘9? A .
" Combined . | 67,1

Qa2

Ans'..' |
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-In th::.s reproup;.na Punj ab contlnues to be

2"‘“— J' "

nearest to the overall but extreme de'v:l.a‘tes are .

MYsore e.nd Gujarat.,

S e
’

Wha.t kinds of sums ha.ve rou omitted in Arlthmetn.c so far?

The responses for the quest:.on were not analysed

because of thizelement of unreallablllty in the data

reported.

As a matter of fact this question could

not be interpreted unless the total number of topics
. Y . . .

covered were also noted.

You must have solved-the sums from your Algebra

' in this respect out of the follomng:

C? Ao
L7 =

Indi cate the anawer applicable to you

I na.ve solved a.]J. the examples.
I ha.ve solved a magorlty of the examples.
I have solved only a few example Se

I have not‘. solved auy ‘examples other

than tnose that were done in the cla.ss.

fns.ls This question is _smular to Quil which-was dn Arithmetic.

‘The responges were grouped as under:

A« I have solved all the examples 28%
Be I have solved a majority of the 38.8%
- examples. ’
N C. I have solved only a few examples 20.9%
| I have not solved any exsmples other  11.2%

De

T S e

tran those that were done in the classe

: e
SISt
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© Angs.2, The sionificent .differences in state-wisé responses

* " for city and mofussil areas are given in the following

Jtable. The coparisons can bte -'drawn_subject to the

restrictions given in Q.l1.

Response ! States ‘ i
Noe ' Bihar ' .Delhi ! Gujarat '+ Mysors ! Punjab
| T W T W o TwWiorw, ol¥
| , f l ! ' T r ! ! T ! t .
Ae "~ 18.'7' 35.5 , 174 ; 8343 ' 33 A 155'7 '19.7' 26.3,19.7' 3049
t Y —T 7 Y T T T t T
B. t 564t ¢ 35.5 1 1 508 13067 11421 226149401 23,0
! ' 1 1 1 ' ' 1 ! 1 _
1§ 1 ) : ¥ 1 NS -1 1 ! t
C. | | 1609 ' 2108 1 1809 1 6.7' ' 144.2' 52.2] 1
9 . — . " T e - | P [ ] M
D ! ' 1 1 ! ' ! ' ! 6,51 23,0
! { ' 1 ! 1 B 1 ! g

1
+ For response A percentage in mofussil schools'

was consistently higher than that in city schools.

For response B the case was reverse with the excoption
of Mysore. For Delhi, though :che difference in
responge B for city and mofussil schools was not high
i ' SR " yet it followed the general trend. Quite conspicuous
! L yas the figuze of 233 againat responge D in Punjab

| mofussil schpplm This implies that. almost. one-fourth

. of the students did only that much Algebra that had

been done in the classs "

Ans.S. For inter-state qpmpar:.sons tho fcllow:ing table is given.‘

.- Responge No. :
State ! A B Y D
Bihar ,  25.0 9.1 18,6 , 7.1
‘Delhi ! 1804 56-4 . 18|0 | ' 6.6 )
: A8 :
Gujarat | 437 40.5 83 8.0
Mysore , 231 18.4 © 38,2 18.6
Pnjab , R4l 37,9  22.6 15.5
Combined : 28.0 38.8 2049 11.2




s

., : o
L mvrherrgiak g wic iy, i TS oL ;
raliehr i NA N I o ium [ TAg . e Kua\: e iy e R """:'?""‘t

-2 653

-
]

- "Heﬁéé-al;.éo-y-"'aé" in Q.11, " Punjab came j.ne_q;rest‘ “

to the combined- fipures and Dellii, prqbably, the
".farthest. = The number of-respinses.to.response A "
shows an increase in case of Rihar and Delhi as

_,,,compared to the- numbwr of -responses to response Ain T

LT 'ff' S "Qll For rcsponue ﬂ ;rlso the- pprccntage huS gens. upd in

R -

T ek PR

- ‘all- cases. exuﬁp*b for Gu;ra:c'a“'“
v . i RY i .
Co ’Conside'r_a.ngresponses ‘A' + 'B' as. a, grpup ——

—— . aee B . . Poy
- [T
efes o .

as done earlier we get ‘the follow:mg p;.c‘rare

i Gujarat - ¢ i Bhe2
Mysore- 4145
Punjab - - " B2.5
:Cembined 8443

Though Punjab continnes to be the nearest to

the overall position, the range has increased from

. B2.1-46.4 = B5.7 for Arithmetic to 84.2-41.5 = 42.7
. for Ai’ge.bra. - This nay be because of véx'ying relative
-~ emphasis on different branches -of mathémaﬁics;j.‘ Simie

* larly wé find that the range of % in response D has

also increased from 1564~7e5 = 7.9 fof Afiﬁlmetic to

o

our_inference of _ya:ry:.ng emphasls- on: dlfferent branches

aomams bse commamans - meni mwmm tw Y i O T et
o . TS
‘.

of mathemaui'w. L ‘ U e+ i

e semsee
. ‘e
cemens . .

. DL

U IR . v ‘_5 HPS

Q.il;. What kind of sura have you om:u.tted in Algebra.so far? .-

00 o 0 St B
T X M mosmtac s Rl [

ns.,, The responges for this qt.estlon were not a.nalysed

P
Py

because of “the el ement of unrellablllty 1n the de.ta. -

0 ouam . 208100

JRp— oy

"I"époi"c.ed. As 5 matter of faut th:Ls questlon could

»
o o e

_"”””' not, be interpreted unless the top:Lcs already taught |

R L
»

" were also taken into conglderatlon. -
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o
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/ ‘ Qe 15. You mﬁstii{ejve studled theorems in Gneemetry. Indicate =
N the eﬁswer~that is, .appl:.cable to you out Qf the ) .
following in connectl‘c;x:w:.th theoreig, BRI SS—_ —_
[::7 A? I have” understood pract:l.cally all the - "
| T ~theorems. B “" .. A | B
. ' :_7 '. I have understoo& all the theorems and e -
| | o ] ‘remember ‘Il ‘of- them. '"".' e
[: Co I have understood some of ’chem 'but rememberw S
- "L . . practically all. of them. s T
"/Z_7 D. 1Ihave not understood most of the theerems
. tut remember some of them.
[__—:7 ' " E. I neither have understood nor remember any

of the theorems.

Ans.ls The responses were grouped as under:

S A I have understood practically all the 30%
. '-~theorems. e _‘ .
g ‘ B. "I have .understood all. the theorems : 5502'.%'
7_;'"“"“ and -remember ali of thém'a' ot
i """""" ...“*GL,?_ " I have understood some o:ﬁ‘ the theorems TS
” i " but remember-practically a11.~ _
%D. I ha.ve _not understood most of the theorems 5-4%

.
.
o e e a4

el 'bu.t remember some of*them.

I have neither .mderstood any theorem '“"'5.*f---- -
o . l . el s aen ) .
e -nor. domI remember any. i Tess :bhan 19

iy,

Nearly 6% responses were Ebs‘urd replies.
2 The sign:f.f‘lcant differences 1n staj:e-wise resPOnSSB

for city and mofugsil schools are given in_ the follow-

e e w

e

ing te.ble. The comparigong may be dratm subject ts

the reservations mentioned in Q,l.

e e

; e st
¢ AT e e




About 72% of the students said that they had understood

- 65 P L
; % v
Response ' States . .
. Bihar ' Delni " Gujarat ' Mysore ' Pumjab .
6 ' M ' C "M T C ' M 'C ¥ 'C TN '
Ay ' a7 400! 718 454 ! 12.6! 21,5 | 17.6'22.1
f ! : 1 "1 1
; : =~ T T T T ¥ 1 y r
Be ! ' 1 38.3 1 ' 1. ' ' ! 26481150
% : : 1 : 1 : 1 . ' .
‘; ¢ ! ! ! 1 v 1 ! 1
E .. c?' : ] ! K] ] .“' 1 ?907' 15.8' 1
R g by —— 4 t 2 -+
D. : r ! 3.l ! 20.0 ' ! ' ! ' !
. 1 ! 1 ! 1 RN ! ' 1
; i g H | ' T 1 T t T
B. LI f ! ! 1 ! ] ' ! ! j
: 5 1 | ! P ! Y : ; ; 4
| The most spectacular among these figures is
. that for response 4 in the city schools of Gujarat.

practically all theorems and another approximately 14%
‘ (not reported in the ab‘ove table thoush reported in
| thr Appendix) claim to have unders’c:ooq;q.z}.c.l._ remembered
all theorems. = .

Mng.3, The following table gives an inter-state comparisons.

: ' Responge
" ' State ' A ] B .V ¢ ' D ! B 0%
1 1 * 1 f
Bhar. ¢ 30.0. 1 4206 1 26.2 ! 1.2 1 0.0 1 0.0
! i 1 ! (] 1
1 . . : 1 '
Deltd 1 18.9 | 365 | 208 | 42 | 05 | 18.0
— et e -+ ' t 4 |
Gujarat : 57.5 ; 16.5 ! 2.2 P06 ! 0.0 ! e ‘1
T 7 T L T T |
Mysore 1 17,0 7% 48.0 1 207 1 BB 1 0,0 ! 9.9 ”
 § 1 ! ! [ ] 5
. i T T j T T T :
Punjab- .1 19.6 ' 21,8 ' 33,9 1 20,7 ' 3.0 ! 1.1
g 1 t ©og H ? ;,
7 L i ¥ 1 1 i
- Combined 4 50.0 ; 332 | 247} 54 -} 06 ! Ld
]
. A} D ! ! f 1 g

o

(*absurd replics or no replieg) - i
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“.if the studentez replies were unbaisedg

]
"
(o]
»
'0

The figures of 57.3% in category .'_A' in
Gujarat, 48.0%and 42.6% in category !B' for Mysore
and Bihar respectlvely and that of 18.0% in cage of
Delhi of absurd or no repl:n.es are congpicuoug. Cate-
gories 'A' and 'B' may be combined to see the general
effect en statisﬁics. Thegse two categories may be

cembined because both involve the understanding of

_theorems.«
..ﬁihar T raeg
" Delhi Y
Gujarat . 73,84
..Mygove. - = - . e5.08 - -
I L TR W

Punjab fn.gures dev:.ates the most from the o

B ,combined f:n.gure and Mysore figures are the neareat. .

| Fiaures for Gu,]arat and Bihar are really encouraginp

Q.:i.6. You must hava solved "riders" in Geometry bazed en
different theoremg. . In connect ion with "ridergn

:Lndi catee the answer that is applicable to you out
of the f::llow:mg:

Z: A | T have done practically all the riders
from my text-books

[ 7 B, I ha,ve done only gome gelested riders

e azwn &

frczm ny text-book.

e Lj Gs I have dono only .’ohagc:;rﬂ:dez‘s vhich

woro solved in the elago.

s 30
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Ans.1l. The regponges were grouped as under
A. I have do'né practically all the riders 18.1%
from niy text-book. |
B. I have done only some selected riders 41%
| from myv texb;book
. I have done only those riders which' 35.9%
' were solved in the' clags. BRRE
‘ Nearly 5% responses were absurd replies:’

. 22+ The significant differences in state-wisge résponses
for city and mofussil schocls are given '*'in&ﬁhe follaw-
ing table. The comparisons may be drawn 'subject to
restrictions in Qul.

Regponge ' . State
Noe ™ Rimar 7 _Delni ' Gujarak ' Tysore ' Punjab
y 0 "M TC THTC "M ,0C "M , 0 'H
Y ¥ i — 1 T T
Ay 16.915.5 120518830 1 '10.4116.8' 1
. ! ! 1 ! 1 ' ! i !
) ! ! Y ! 1 ! 1 J !
Bo ) ! 1 ! .2 ! 5606! 2906' 1 ! ]
' 1 ! ' ! 1 ! 1 ! 1
! 1 ] ! 1
C. ! : 1 209 :5395 ¥ : t : 1 ;
: ' : -+ : $ ! : ! :
D ' ' 18491 0.0 ! ; : ! |
e i 1 RS J i ! i !
The figure.35,3% in category 'A' for Delhi
) mofugsil schools is quite high. ' Two other placeg where
the figures for this category were quite high are
Gujarat s city end mofugoil aroase. The figures for the
two are 27.7% and 51.7% respectively.

) os3s The Ffollowing tables givos intor-gtate comparicons.

f B ‘ E‘Qap@ﬁé@ No. )

Siabo r . D
Bihar 150 ., 55.0 . 281 , 0.0
polhi ¢ 215 1 29,3 1 21,8 P 175
Gujarat ! 2948 \ 351 . Bie? o320
L’fsore 1 13.5 ) 57,8 . 415 ' , 70;{;-
Purliab ’: 12d 8547 . 51at P
febinod 1801 ! 41.0 3549 540

o e oA A5 R O ¢ v LRt oot e St e s e




Gu;arat's figure for category 'A! seems to be

AR e

quite unusual. 51.1% in category 'C! for Punjab

R
&

o

i .

?% R 'spea.ks of a sJ.tuatJ.on worth cons::.dera‘b:.cn. Agein in
3} weloee ca.tegory ‘D' Delhl has 17.5% cases. Tﬁi " * nnot be
'explalned as to how such a hlgh percentage of abgurd

) ' o : replles could be there,. For this question it may be

i convenient to combine categories 'B! and 'C! and see

com e e e HO effect. | Both of these cate:rories p.oi'n‘t 16 seiected

-—ve e . o - . L IEN

e -:__‘j.‘ work to 'vary:mg degree. e
- Bl.ha.r 87.1% e R

o w F o ey e A XL TP d 4
.

s, s "_ Delh»i o . 61.1%

iabeese v
B e S bt el bes

T Gujara.t .:-..67,5% ..,.’.........-'.,....:.-.-;-.;.%..;::::::."."'.“;ﬂ'".’
AR R U ST CRT A
" 7 ranjeb | 86.8%
. SRR 'Co"inbirled 76,9

». J

'Ihe high pe'f'centa.geo in thJ.s table are gigni-~
fica.nt and indicate the practice of doine the selected
00 ' riders. '. _'

Q,J.‘?. . In addition to thnorems and their riders, you must have
studled "Construr'tlons" in Geometry. Which one of ‘the
following answers is applicable to you in connection

with "const:cuct::.ons n

- ce, poe
. [ * .

@ . As T have done practically all the congtruc~
' tions given in my text-book.
Z:j . Be _I have done some, selected..cpnstructions

k.
o ‘u.‘

from my text~book.

o« smwe

. #i *

L7 .7y T have done.only thdso congtructions

* which wore dono in the class.

'

Mo do  Fho zfesponses could be grouppd &s unders
be . I have done practicelly ell “the cens== 24.T%

3

tx-uctions g:wen :m ny 15@5?3"50015' .

JH A

B. T.have Jono some nelacted ccnstructidns 55.5%
‘from my textbook.

o

FLE

S T, el




Cs I have done only' those constructions which 35.4%
were done in the classe .

Nearly 4.4% of the responses were absurd replies.

Mns.2., The significant differences in state-wise responses for
city and mofussil are given in the following table.
Oompérisons can be drawn subject to the restrictions
givern in Q. 1.

Response! Stateg - : )
No. ' Bihar ' Delhi Y Gujarat ' Mysore ' Punjab
L0 '"M TG T™M TG "M ' ¢ M TG "N
A, 'i1B.21 22,7 v ' 30.5' 42.5' 13.7' 20,9 ' 26.8'15.0
' ‘1 ! ! A ' ! ' ' 1
L ] 1 1 T 1 1 1 ' !
B. | 1 1 3106 ) 4000 [} 1 1 ] [] ]
1A 3 ! 1 ! 1 1 ) ! K]
1 1 1 1 ! 1 1 1 ! |
Ce ' ' t 2Le5 1 6.7 13743 | 24e2 1 bhe2 | 360d 1 412 5449
- i ! 1 t ) 1 1 [ - )

Except in the case of Punjab, the general
trend is of the percentage to be higher for mofussil
school than for ecity schools as regards category 'A'.
Even in Dalhi this trend is thereforo? category As A
very low figure of 13.7% in case of Mysore city schools

for this category needs attention. In constructions it is

clejmed to develop gkills too but if there is negligence

in doing constructions the consequential effect on that

'gkill development can be visualised. Again, figure'of

42, category A for Gujarat mofussil schools ig also
quite hipgh considering other gtate figures. |
Inter-state comparisons can 'be‘ had' from the following

Ang.3,
table.
-State ! A ! B 0 ' Absurd Replies
Bihar | 198 , 454 |, 59.6 | 0.6
Delhi ! 2844 3242 ! 1.8 ! 1745
“Cujavat , 366 , 20.0 | 306 | 2.7
Myrsore ! 17.3 ' 3842 1 AOo‘zl- ! 4ol
! 1 ! !
: Punjab 1 21.8 1 30.1 1 4700 1 I.1l

Combined. éA.’? ' 3545 ‘ 35.4 Lol

- R —‘-”"\v}, - N
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Combining categories B and C we gebt a picture

more indicative of the differences is got: -

Bihar Bhe7%

Delhi 54.0% |

Gujarat . 60, 6%

Weore ) 78.6% - M
 Pmjab . 77.4% .

Cpmbined 70.9%

Bihar and Delhi are on the two extremes. The

figures for Delhi-when considered with 17.5%. absurd

- replies come véry close to the combined figures. It

o can be inferred that about 70%‘ student,s_ do a few

. ’ Q.le.,-
' | given in all the chapters'in your ‘ﬁex{;mbooks.

Ingele

gelected cons’oruc’oione only.

L E SR TR Y T

Bes:Ldes exerc:!.ees, there are a few solved examples

. Hawe' you studied these examplesm? C e e e :._.?...‘..,K...,.

Z:j As Yes, practically all examplesg.. .
/7 B. TYes, some.of the examples.

If "yes" for what purpose did y'ou study these examples.

]}

The responses were grouped as un:ler.

”A'. Yee, practically all examplés  3L.4% .

B Yes, some of the examples 57+5%

Ce Noe

Nearly 1.5% replies wore absurd replies. From .thege

"i‘igurea it appears that about one third students read all. the
eolved. emmplea wag further supported by the group interview of
etudenbs_ in which about 10% reported that they do not read the

golved examples at all. The teacher interviews however do not

gupport these figures as most of the teachers felt that gtudents

do not read golved examples or a’o.le_aet_ they. do not advlise them

1;0 read them. C e

"a o By
e AmmREesipee
*
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AMns.2. The significant differences in state-wise responses

for city and mofussil areas are given in the followin<y ’

, can ,
table. Comparisons_/_be drawn subject to the restric-

tions given in Q.1.

Response ' States ~
No. ! Bihar ' Deibhi ' Cujarat ' iysore ' Tanjal
¢ T M T G M 'C 'H TC 'MW TG0 '
‘ | LA § T 1 ¥ T T . §
Ao ! 2481 39,1! 38,3 '66.61 . ! ' 21.4 ' 26,5 '
1 ' ' 1 1 f ! i ! L
! 1 1 ] 1 1 ! i 1
Bo  12.9, 4.5,55.5 | 55,5 \ : ! : ;
! . - 9 ) ’ (] 1 ¥ (] + -
Ce ! ! ! ! 1 ! d 1200 7.2 ! 1
! t ! 1 t 1 ! ! 1
K} M | ¥ ’ T - T t ! z
Ans'.sr Inter-~state differenées can be hesd from the
following table. .
Reaponse LNo. -
State A B .« 0 i
Bihar 29,6 59.9 . 1042
Delhi 40e5 5440 5.7 ° s
Gujerat 3845 , 46,5 . 12.8
Wsore R3,9 6345 9.6
Punjab 2703 B4e3 745
Combined . 3l:4 E7.5 049
Bihar and Punjab show a simiicl‘arity in
distribution pattern'with Mysore following it in a
nearly gimilar mamner. Delhi and Cujarat figureg
are quite different. Bihar comes nearest to the .
distribution of the combined figures. |
TInd Part ' | | :

The regponses could be categorisad ag undpr:
Ae  Tor the acke of praci;ice
B. Help in golving sumg in a gystematic way.

Ge  For better knowledge of the subjecte
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. Do Set in the examinations
E. Others.
F. No replies or absurd replies.

. There are _ce'r.tain limitations imposged on figures
related to these responses. This qtiestion was meant
for those only who had responded to the main question
in the affirmative. . Also that thelast two categories

ie.es. fothers'! and 'replies or absurd replies! were

guch that a student had been put in one of these

L P R T

. two 1n case he coulu not be placed in one or more of

“-the -fl;-st four ones. -Category 'othens-’---ﬁon_i?a}ns a

«very small number, almost negligible. Given below

are figures relating to city and mofussil area. students
who were either not expected te reply this question or

r'i?

repl:.es in an absurd way. - S

Not, expected to reply Absyrd- Teplies

. woSbate' City. ... Mofussil , City........' Mofussil
Bhar  [. 12.9 ! 4o . . 10.3 E 10.9
Delhi : . 61 ; 0.0 : R4 : 13.3
Gujerat ! . 141 ' 11.e', .1 18.8 : 15.6
Mysore : 12,0 . : TR : 6047 : 5048
.. Punjeb . : .4 645 : 8.8 : 13,1 ; 38.9
- Combined- ' + 1045 P 845 ' 251 ; 20.6

.. .
e L e el
PR . . ot

In Mysore percenta.ge of students giving

M'uabsurd repl:.es 1s very h:Lgh. 'Ihough it is not very

i

- sai'e to he.zard a guess about reasons therefore yet

if one tea.cher there could opime that a text-book

should be a list of problems onlj this hidh percenw

' tage may not need an explanation.

P-.
P .
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Next in order are fun;jab niofu.ssi]_. and pelhi
sity schools. With the exception of Punjab, city
s’oudents in o’cher Sta.tes are shc‘ltly more prone
to glv:anr absurd mol:l.es as compared to mofussil
students. The very sli.ghb difference in the case of
B:v.har students may be considered as. negllgible.

For rest of the responses bclcu are given from
e'ach state the number of ’che two most frequent rege

ponses.

Ihe tvwo most frequent responses with actual
reguencles in bracketse.

2 - Plamas 4 eSS

RYEPCTIE

State City . - . Mofussal _________ Total
‘Bihar B(74Y,6(53) B(46),0(35) B(4120),G(88)
- Délni .B(101),D(28) G(6),B(5) B(1086),D(30)
* rGujarat . -. G(56),B(49) 0(87),B(45) 0,(14«;7{:):3(94)
wpeere  A(29),D(10) (56),5(14) A(86),D(24)
 Pumjab A(79),0(28) . ..BUA),0(R) .7 7 B(128),0(50)
G'ﬂ'jned --.-.;z-z‘.“B('506'5"“'(“877"7' o _B,(.l;li’é.)“,?i'(m)w 4 1524;49),@(2:39)_

Responses B and [+ are the most frequent

: conslderlng the overall positicn. But what is

's'tirpris%,n‘g is *hat in three of t}ie cn.ty areas the

gecond place goes to résponsed. This shows a,
‘ .
wea.kness of our papersetters. - This 18 more apparent ¥

P
e 8 en semmmees o

in the case of Mysgre where 'bhe second place :Ls

Hne s samety o wmg o=t

“'”mofussﬂ schools also goes to thig respoiises T.hn.a

is mdi_cative of the fact, how:,exam:.nation's control

. ‘the learning practicess. This also may mean a biag

in the mj:nds of authors.who might be ‘yelecting

que s_tions fro;p d{i;fferent.,.exarx.iin'e.tion peﬁpers to be pt:tt
as '.soJ.vecl, examples in, the textwbook thereby: exploiting
thege solved examples ag an incentive for purchasing

thelr books.

2
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Qel19. 1In addition to the solved examp}es and exerc;ses,
» there is some explanation giveﬁ.in every chapter
for the new topice Do yoﬁ read it?
A»  Yes, from practically every chapter.
B. Yes, in case of few chapters.

C. Yo.

aon

Mns.l. The responses to this question could be grouped

———————

as ﬁnder:
? REIUELEN A+ . Yes, from practically every cnapter ' 35.8%
% - . -+ B . Yesy in.case of a fey chapters’ '..W u;  51?8%
6. Now T U

Neérly 1% of the replies were absurd. The

pattern of responses is similar to .that in.Q,. 18.

. The explanations or dlscrlptlve materlals are, read

by nearly 90% students, ‘Thege flgures were.supported
by students.interviewsbut did not get support from

i ‘ teacher interviews. The teachers, in general, felt

that students do not read the‘dgscriptive naterial
or at least they do not advise them to. read it.

Mnsg.2., The 51an1ficant differences in state-wise responses ‘

for city and mofussil areas are glven in the following |

table. Gomparlsons can.be drawn subject to restriction

' given in Qo‘lo ‘ ' e {i
i
1%
States ‘ I
Response ' ~ Bihar ' Delhi ' Gujarat ' Mysore '  Punjab |
oo T T W ;0 W0 W IO "W T W |
) [ 1 ) S P ) ] () U N E
T | ’. ! 1 ! 1 ! 1 ! '
Ac 1 ' 1 5302’ 4000' ' 1 ' 1 ' \i

) J
L) ! I [} T T T 1 T ] ‘Ii
Be ! 1 t t 1 Ty ! ? 1 1 {l
= ! ? ! 1 1 1 1 1 ! { )f
' ) ' 1 ! 1 § . 1 ! ! i
Ce ' ] ' 15.3' 6.7, . q '  19.0 ] 10.6 7
E

In general, the data for city and mofussil

; . schools did not show significant differencese
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Anso.";. " For intersgtate comparisons the following tdble 1s glvens

Response Noe
A B c

State .

Rihar 56,8 © BBe2 . 7.7

Delhi 3346 - 5L - 14.7

My sere 30.0 60.9 | , 8.0
. Pun jab
Compined

3

3005 . 58,0 154
358 51.8 14

- N
- o ww e W A B WD W B o 0 ey W
: . .
«

The data for Delhi seemé'to be the most
: repregentative of the combined‘ figures and data for
. Gu'ja?at seem.to be the most deviant.
@20, In addition to your text-book, do you use any
other books (excluding the guide books) ?
L::7 A. Yeg. . B
{7 B . YNo. 4

~.,. &ns«l. The responges could be grouped as under
| . Ao Yes 49%
Be No 49.6%

Neér;.y 1.5% 'replips’ﬁere absurd replie's'.'

K “ L M‘ fl‘hé s’ignifidant differangeé in state-wise responses
’f /’ for eity and mofussil schools '_are'b.’s under:
o State Besponge Tty 0 Mofugsil
i . oMygore” T ves T T B&3 7 R UESETT
e e B BB ST
L vwn. . ", iPunjab . Yem ., 458 . . . .26 _

No .. 536 S /1Y
A psculiar feature emerges out offfgures for

" - the two Tespofises.-  Ti ell fa@a;b_?s Andividually--and.

e —
e S——
1
t
i

S e e . . ..ceparatuly the flgures for-any categoryyere.betysen
. +.40 to 60 percent except for Mysore e¢lty area where

e ‘!","
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the first response had only 38.3% case. ‘In "Punj'ab

mofussil schools the responses were 26.6% and 73645

regpectively. The combined figures in city and mofusgil

areas for the two responses were 49.2% and 49.5% and

4848% and 49.7% respectively.

S 3¢ For inter-state differences the' following table may
be helpful.
o ! Response No. X
State t Yes! No !
Bihar : 543 L5464
Delhi : | 52 | 474
Gujarat : 53,2 437
My sore : BT 51e4,
Punj ab ' B7.5 6240 -
Combire d 490  49.8
The pattern is similar in Rthar, Delhi and
ngarat.‘ Ivfyébre figures are nearest to combined
figures and Punjsb figures are the most deviant. |
Q21l. - Do yow use any pguide bocxs ? .
: [::_7 A Yes.
L7 B To
If "esh, state below what kind oi: guide-bosks you
" uge and whether you use guide-books for all, the three
subjects viz. Arithmetic, Algebra and geometry.
mg.l. The reéponses reveal that 20.,9% of the students use
" guide~books vhereas 69v1% do not use any guide-books
» 2. The gignificant differences in state-wise responses

for city and mofussil areas are given in the following

tYable:

!

s e
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State . Begponge City Mofusgil
Phar . Yos 5342 35,5
‘ No 463 Bho5
Delhi. Yes . N 55.2. " 80,0
No 6h8 2040
My sora Yes - | . oz . | 47.0
No 71,1 " 50,3
Gujarat Yes R 3.2
| No . 961 : 7' 968
...... - - Normelly it ig expected that the st;fi;_;
position in city schools will be e tter and as such
_uge of guide-books will be restricted. The situatien
" in Pihar was quite different. Out of the five classes
vigited in city area in Blhar two had teachers who
were not interested in teaching or teaching mathe-
maticg. Use of help books will normaily ‘bein
’ gome ‘inverse ratio to the gtandard of teaching. There
are two other figures which need some explanation. In
Delhi mofussil area the figure of BO% was very high.
This was based on one clags con...gting of.15 gtudents
and where the teacher had. Joined only a'.'bout a week
earlier. Natufally, the gtudents depended more on
invegtigation is
help books. The / unable to give any explanation
for the figure 47% in the case of Mysore mofussil
schoolgs The figures for Gujarat were most conspicuous.
Ange3s Inter-.si';a.tes sompaxrisons ¢an be drawn from the
follovwing table: | tt
State. Yos — Yo
" Bihar L1742 . ' 525
Delhi 3844 | 61.6
Gujarat 242 96.4
Mysore 56.9 609
Punjab 20.1 69.1

Combined 2949 69.1

]

A\
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Punjab approrimates 5esﬁ to the combined
X figureg. For Punjab, the digtribution (given below)
of city and mofussil students in the two categories

is almogt the same.

Yes : No,

| oty 30,1 68.6
. . Mofussil 3060 700
’ i ' Toteal : 0.1 69+1 -
Iind Part
? The regponses to this question were grouped as below:
| e ‘ frithmetic
% B B. Llgebra
| | Ce | " Gecmebry
" Ds Togt-papers
E Be ” ‘ Ctbers
% "Fe " Tonme
% --":;§; _ o Ge - Absurd feplies.
% N . Congidering that “his question was a subsidiary to ' .
§ proceeding one we first Considé;gﬁionis givenzghe Qumbe£2?
. % . "percentage of studants who had replies tho firsh
% guestion in the negative or have given ;H%aﬁsund
: reply to the zacond.
;5 State , City Mofugsil Total
‘ Bihar 2 53.3 69.0 5847
) Delhi : 6949 3303 67.3
| Gujarat : 96.8 9844 774
Mygore ! 2649 8744 7744
:  Punjab ! 75,8 8945 8044
".Combined : ‘75.,-" 8045 8044

S AR
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Proceeding further to know the most frequent
regponges we find the following position is found.
Distribution of most frequent responses

along with actual number of responseé.

State City Mofussil. Total
Bihar B(62),4(60) F(31),A(25) 4(85),B(85)
Delh{ B(36),C(35) B(5),0(5) B(41),C(40)
Gujarat E(1),F(1) F(6),A(3) 7(7),4A(3)

My sore A(12),K(12) A(39),B(35) . &(51),0(46)
Pun jab c(23), A(20) a(11),B(9) i A(31),0(31)
Combined B(129), A(125) - 4(82),B(72) 4(207),B(201)

The over all gituation mé& be garged from
tha fact that responses A and B are most frequent
followed by a close near (G). This means that &
majority of the students depended upon Arithmetlc and
Algebra for a passe. The reason for studying helpe
books in Geometry seemed to be a d;finite neglect
on the part of teachers regéfding the study of

riders in geometry. The gtudents sought protection

in these help books if there was no alternative

gource of helps This guess is hazarded becauge of

the fact that even though the total number of reg-

ponges for Geometry were less than those. for Arithnetic

and Algebra yet there are students ﬁho had responded

only for Geometry. Thig revealed another trerd.

Many a student just read golved examples wherever
availeble and they took to any book containing such
things., This is decldedly a bad trend if it existed

or exlsts aétually.

L
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Ang,

Have you used question papers of the past examinations

in Elementary Mathematics ? v

A::::7 A. . Yes
[:::37 B. A6
» If "yes, have you uged solved question papers ?
z::::7 A. Yes
Z:::;7 B, No
Part I,
1. | The number of students respending to this
qyesﬁion in affirmative varies from a.minimum of
62.9% in Bihar to a maxiﬁﬁm of 70.6% in Mysore
_with 86.5% being the combined figure for all the
states,
2« . The inter-gtate differences are not signifiéant.

Part IT.

1. Normally two types of question papers are
used by students, viz. (i) solved question papers,
‘ (ii) unsolved question papers. 43.2% of the students
use solyed papers.
2 The significant.differences in state~wlse
responges for city and mofussil areas are given

in the following table.

Regponge

State

Punjab

Dolhi ' Gujarat Y Mysore

c "M

|
=

Solved
papers

2
.-u
£

C T M TG T M 16 ' N

3847 | 4Bs1 | 4645 3047

! 1

55,7} 464 | B5.2, 4040, 48.0

{
)
!
1
! !

- W we e

381

Ungolved

t
11.2¢ 1506

'
!
L
! 1 [ 1 !
¢

t t

f
1
3
1
1 !
! {
! t f
1 1 t
! | 1

! ! ! 1

1 18461 2446142451 25,7

papers

uL-.-q-n-rc--

.

Unsolved papers are more popular among
mofussil gtudents in all the states except Pi..jab
where they are more popular among city studeibge

o ————EE
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5+  Inter-gtate comparisons are given in the

O -'Piﬁqét’i.sed fcongtrudtions! in'-”(‘;eérﬁetry. '

foliowing table: N s :;‘
! 'Responses
State : Solved Unsolved No Question
, Question question papers
, papers ’ papers
Bihar } 5143 1240 36,5
Delhi | 3646 29./ 35,1
Gujarat : 4343 ' 20.1 c 0 BT
. MWysore 4 47.3 © o213 28,0
Pnjsb 55.9 54e0 3147
Combined  43.2 "22.4 52,9
In Punjab the use of solved question papers
1s the